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A SurvEY or QUADRVPEDS,

CHAP L

OF THEIR PRONE POSTURE.

INtakmg a vxewof this part of the animal world,
fo far as the ftructure of their bodies is con-
formable o that of man, I fhall pafs them by,
and only take notice of fome peculiarities in
them, which are plain indications of de-
fign, and the divine fuperintendence and ma-
. nagement. And, 1, The moft vifible apparent
variation is the prone pofture of their body:
concerning which I fhal] take notice only of two
things, the parts miniftring thereto, and the ufe
and benefit thereof,
Vol. IL A
: L As



2. THE POSTURE OF QUADRUPEDS,

L As for the parts, it is obfervable, that in
all thefe creatures, the legs are made exaltly
conformable to this pofture, as thofe in'man are
to his eret pqfture : and what is farther obferv-
able alfo, is, that the legs and feet are always
admirably {uited to the motion and exercifes of
each animal : in fome they are made for ftrcngth
only, to fupport a vaf, unwieldy body?; in
others they are made for agility and fwiftnefs®,
in fome they are made for only walking and

- ’ running

L 4

* The elephant being 2 creature of prodigious weight, the
largeft of all animals, Pliny faith, hath its legs accordingly made
of an immenfe firength, like pillars, rather than legs. =

¥ Deer, hares, and other crearures, remarkable for fwiftnefs,
haye the legs accordingly flender, but withal ftrong, and every way
adlpted to their fwiftnefs.

¢ Thus the feet of the otter are made, the toes bemg all con-
)omed with membraoes, as the feet of geele and ducks are. And
in fwlmmmg it is obfervable, that whcn the foot goes forward in
the water, the joes are clofe ; but when backward, they are fpread
opr, whereby they more forcibly firike the water, and drive them-
felves forward. The fame may- be obfervefl' alfo io ducks and

geele, &c.

Of the caftor or beaver, the French academifts fay, ¢ The ftruc-
¢ ture of the feet was very extraordinary, and fufficiently demon-
‘ ﬁrarcd that pature hath defigned this snimal to live in the water,
¢ as well as upon land. For a'though it had four feer, like terref-
¢ trial animals, yet the hindmoft feemed moie proper to fivim than
¢ walk with, the five toes of which they are compofed, being joined
¢ together like thofe of a goofe by a membrane, which ferves
But the fore ones were made other-

¢ this animal to fwim with.
. 4 wife ;




THE POSTURE OF QUADRUPEDS [

running, in others for that, and fwimming too ©;
in others for walking and digging ¢; and in others
for walking and flying ¢: in fome they are made
more, lakk and weak, for the plainer lands; in’
others rigid, fiff, and lefs flexiblef, for traveri-
ing the ice, and dangerous precipices of the
high mountains ¢; in fome they are fhod with

¢ wife; for there was no membrane, which held thefe toes joined
¢ together; and this was requifite for the conveniency of this ani-
¢ mal, which ufcth them as hands like a fquirrel, when he cats.’
Memoirs for a Natural Hiftory of Animals, p. 84.

4 The moles feet are a Yemarkable inftance,

¢ The wings of the bat area prodigious deviation from nature’s
ordinary way. So it is in the virginiaa fquirrel, whofe fkin is ex-
tended between the fore-legs and its body.

T Of the legs of the elk, the French academifts fay. ¢ Al.
¢ though fome authors report, that there are c'ks in Mufcovia,
¢ whofe legs are jointlefs ; there is great probability, that this opin-
¢ jon is found.d on what is reported of thofe elks of Mufcovia, as
¢ well as of Czfur’s Alce, and Pliny’s Machlis, that they have legs
¢ fo ftiff and inflexible, that they do run on ice without flipping ;
¢ which is a way that is reported that they have to fave themiclves
from the wolves,’ &c. p. 108.

¢ The common tame goat (whofc habitation is generally on
mountains and rocks, and who delighteth to walk on the tops of
palis, houfes, &c. and to take greatand feeminglv dangerous leaps)
I liave obferved, hath the joints of the legs very ftiff and ftrong, the
hoof hollow underreath, and its edges fharp. The like, I doubt
not, is to be found in the wild goat, confidering what Dr. Scheu-
chzer hath faid of its climbing the moft dangerous craggs of the
Alps, and the manner of their huntingit. Vide Iter Alpin 3. p. 9.

A2 rough



4 THE POSTURE OF QUADRUPEDS.

rough and hard hoofs, fome whole, fone cleft ; in
others with only a callous fkin. In which latter, it
is obfervable that the feet are compofed of toes,
fome fhort for bare-going ; fome long to fupply
the'place of a2 hand ®; fome armed with long
and ftrong talons to catch, hold, and tear the
prey; fome fenced only with fhost nails, to con-
firm the fteps in running and walking.

II. As the pafture of man’s body is the fitteft
for a rational animal, fo is the prone pofture of
quadrupeds, the moft ufeful and beneficial ta
themfelves, as alfo moft ferviceable to man, For
they are hereby better made far their gathering
their food, to purfue their prey, to leap, to
climb, to fwim, to guard themfelves againft
their enemies; and, in a word, to do whatever
may be of principal ufe to themfelves; as alfo
they are hereby rendered more ufeful and fervice-
able to man for carrying his burdens, for tilling
his ground; yea, even far his {ports and diver-
fions.

And now I might here add a furvey of the ex-
cellent contrivance of the parts miniftring to
this pofture of the four-footed animals, the ad-

' mirable

* Thus in apes and monkeys, in the beaver before, and divers
ethers.
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mirable firu@ure of the bonesi, the joints and
mufcles, their various fizes and ftrength ; their
commodious lodgment and fituation, the nice
quipoife of the body, with a great deal mere
to the fame purpofe, But I thould be tedious
to infit minutely upon fuch particulars; and
befides, I have given a touch upon thefe kind of
things, when I {pake of man.

Paffing by therefore many things of this kind,
that might deferve remark, I fhall only confider
fome of the parts of quadrupeds, differing from
what is found in man ¥, and which are manifeft
works of defign.

i It is a fingular provifion nature hath made for the firength of
the lion, if that be true, which Galen faith is reported of its bones
being ngt hollow, as in other animals, but folid : which report he
thus far confirms, that moft of the bones are {6 ; and that thofe in the
legs; and fome other parts, have only a fmall and obfcure cavity in
them. Vide Galé}x. deufuPartI. 11. ¢ 18.

AY
1

t ¢ Thefe fors ‘of differences in the mechanifin of animals,
¢ upon the fcore of the pofition of their bodies, oscur fo often,
¢ that it would be no mean fervice to anatomy-—if any one would
¢ give us a hiftory of thofe variations of the parts of animals, which
¢ fpring from the different poftures of their bodies.” Drake Anat.
vol. 1. Book 1. chap. 17,



6 THE HEADS OF QUADRUPEDS.

CHAP. 1L

Or THE HEADS oF QUADRUPEDS.

T is remarkable that, in man, the head is of
“one fingular form ; in the four-footed race, as
various as their {pecies. In fome, fquare and
large, fuitable to their flow motion, food, and
abode ; in others lefs, flender, and fharp, agree-
able to their fwifter motion, or to make their
way to their food }, or habitation under gro#hd =.
But paffing by a great many obfervations that
“might be made of this kind, I fhall ftop a little

! Thus fwine, for inftance, who dig in the earth for roots,
and other food, have their neck, and all parts of their head very
well adapted to that fervice. Their neck fhort, brawny and ftrong ;
their eyes fet pretty high out of the way; their fnout long; their
nofe callous and ftrong; and their fenfe of fmelling very accurate,
to hunt out and diftinguith their food in mud, under ground, and
other the like places where it lies concealed.

= What hath been faid of fwvine is no lefs, rather more remark-
able in the mole, whofe neck, nofe, cyes, and cars, are all fitted,
in the niceft manner, to its fubterrancous way of “life.

at



THE HEADS OF QUADRUPEDS. 7

at the brain; a3 the moft confiderable part of the
body, being the great inftrument of life and mo-
tion in quadrupeds, as it is in manof that, as
alfo in a1l probability the chiéf feat of his im-
mortal foul: And accordingly itis a remarkable
differerice, that in man the brajn is large, afford-
ing fubftance aid room for fo noble a gueft;
whereas in quadrupeds, it is but fmall. And an-
other thing, no lefs remarkable, is the fituation
of the cerebrum and cerebellum, or the greater
and leffer brain, which I fhall give in the words
of one of the moft exad anatomifts we have of
that part ® : ¢ Since, faith he, God hath given
¢ to man a lofty countenance; to behold the
¢ heavens, and hath alfo feated an immortal foul
¢ in the brain, capable of the contemplation of
¢ heavenly things; therefore, as his face is
¢ ere&, fo the brain is fet in an higher place,
¢ namely, above the cerebellum, and all the fen-
¢ fories. Butin brutes, whofe faceis prone to-
¢ wards the earth, and whofe brain is incapable
¢ of fpeculation, the cerebellum, (whofe bufi-
¢ .nefs it is to miniiter to the a&ions and fun@ions
¢ of the prazcordia, the principal office in thofe
¢ creatures) in them’is fituated in the higher
¢ place, and the cerebrum lower. Alfo fome of
¢ the organs of fenfe, as the ears and eyes, are

- Ag ¢ placed,

* Willis Cercb. Anat. cap. 6. ¢ Cumque huic Deus s fublime
dederit.’ &c.
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¢ placed, if not above the cerebrum, yetat leaft
¢ equal thereunto.’

Another convenience in this pofition of the
cerebrum and cerebellum, the laft ingenious
anatomift tells usis this®. ¢In the head of man,’
faith he, ¢ the bafe of the brain and cerebell,
¢ yea, of the whole fkull, is fet parallel to the
¢ horizon; by which means there is the lefs dan-
¢ gerof the two brains joggling, orflipping out
¢ of their place. But in quadrupeds, whofe
¢ head hangs down, the bafe of the fkull makes
¢ a right angle with the horizon, by which
¢ means the brain is undermoft, and the cerebell
¢ uppermoft; fo that one would be apt to ima-
¢ gine the cerebell fhould not be fteady, but
¢ joggleout of its place.” To remedy which in~
convenience, he tells us, ¢ And left the frequent:
¢ concuffions of the cerebell fhould caufe a faint-
¢ ing, or diforderly motion of the fpirits, about
¢ the pracordia, therefore, by the artifice of na-
¢ ture, fufficient provifion is made in all, by the .
¢ dura meninx clofely encompaffing the cerebel-
¢ lum; befides which, it is, in {fome, guarded
¢ with a ftrong bony fence; and in others, as the
¢ hare, the coney, and fuch lefler quadrupeds, a
¢ part of the cerebell is on each fide fenced with

the

> ]1d. paulo poft. ¢ In capite humano cerebri et cercbelli,”
&e.
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¢ the os petrofum : fo -that by this double ftay,
¢ its whole mafsis firmly contained within the
¢ fkull)

Befides thefe peculiarities, I might take notice
of divers other things no J¢fs remarkable, as the
nictating membrane of the eye?, the different’
paflages of the carotid arteries f through the

' fkull

? See book iv. chap. 1.

r ¢ Arteria carotis aliquanto pofterius in homine quam in alie
¢ quovis animali, calvariam ingreditur, fcil. juxta illud foramen,
¢ per quod finus lateralis in venam jugularem defiturus crano elabi-
¢ tur: nam in cateris hec arteria fub extremitate feu proceffa
¢ acuto offis petrofi, inter cranium emergit; verum in capite bhu-
¢ mano, eadem, ambage longiori circumduéta (ut fanguinis torrens,
¢ priufquam ad cerebri oram apellit, fralto impetu, lenius et placi-
¢ dius fluat) prope fpecum ab ingreffu finus lateralis faltum, cal-
variz bafin attingit;—ct in majorem cautelam, tunica infuper
¢ alcititia craffiore inveftitur.’ And fo he goes on to fhew the con
veniency of this guard the artery hath, and its paffage to the brain,
and then faith, ¢ Si hujufmodi conformationis ratio inquiritur, facile
¢ occurrit, in capite humano, ubi generofi affcétus et magni animo-
¢ rum impetus ac ardores excitantur, fanguinisin cerebri oras ap-
¢ pulfum debere effe liberum et expeditum, &c. Atque hoc quidem
¢ refpeftu differt homo a plerifque. brutis, quibus, arteria in mille
¢ furculos divifa, ne fanguinem pleniore alveo, aut citatiore, quam
¢ par eft, eurfu, ad cerebrum evehat, plexus retiformes conftituit, .
¢ quibus nempe efficitur, ut fanguis tardo admodum, lenique et
¢ zquabili fere ftilicidio, in cerebrum illabatur., And then he goes
on to givea farther account of this artery, and the rete mirabile, ia
divers creatures, Willis, ibid. c. 8.

~-
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fkull, their branching into the rete mirabile 7, the
different magnitude of the nates, and fome other
parts of the brain in beafts, quite different from
what it is in man : butthe touches already given,
may be inftances fufficient to prevent my being

tedious in enlarging upon thefe admirable works
of God.

t Galen thinks the rete mirabile is for concolting and elaborating
the animal fpirits, as the epididymes, (the convolutions, xspreuds;
#uxog] are for claborating the feed, De ufu Part. l.ix. c. 4. This
rete is much more confpicuous in beafts than man: and, as Dr.
Willis well judges, ferves, 1. To bridle the too rapid incurfions of
the blood into the brain of thofe creatures, whofe heads hang down
much. 2, To feparate fome of the fuperfiuous ferous parts of the
blood, and fend them to the falival glands, before the blood enters
the brain of thofe animals, whofe blood is naturally of a watery
conftitution. 3. To obviate any obftrutions that may happen in
the arteries, by giving a free paffage through ather veffels, when
fome are flopped.

IN quadrupeds, as the carotid arteries are branched into the
rete mirabile, for the bridling the too rapid current of blood into
the brain ; fo the vertebral arteries are, near their entrance into the
fkull, bent into an acuter angle than in man, which is a wife pro-
vifion for the fame purpofe.

CHAP.
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CHAP I

OF THE NECKS OF QUADRUPEDS.

.JL,YROM the head pafs we to the neck, no prin-
cipal partof the body, but yet a good in-
ftance of the Creator’s wifdom and defign, inaf-
much as in man it is thorr, agreeable to.the
eretion of his body ; but in the four-footed tribe
it is long, anfwerable to the length of the legs,
*and in fome of thefe long, and lefs ftrong, fer-
ying
* It is very remarkable, that in all the fpecies of quadrupeds,
this equality holds, except only the elephant ; and that there thould
be a fufficient {pecial provifion made for that creature, by its pro-
bofcis or trunk. A member fo admirably contrived, > curioufly
roughr, and with fo great agility and readinefs applied by that un-
weildly creature to all its feveral occafions, that I take it to bea
mavifett inflance of the Creator’s workmanthip. See its anatomy
in Dr. A, Moulen’s Anat. of the Elephant, p. 33. As alfo in
Mr. Blair’s account in Phil. Tran{. No. 326.

¢ Aliorum ea eft humilitas, ut cibum terreftrem roftris facile cons
¢ tingaut. Qua autem altiora funt, ut anferes, ut cygni, ut grues,
‘ut
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ving to carry the mouth tothe ground ; in others
fhorter, brawny, and ftrong, ferving to dig, and
heave up great burdens %

Bur that which deferves efpecial remark is,
that peculiar provifion made in the necks of all,
or moft granivorous quadrupeds, for the perpe-
tual holding down their heads in gathering their
food, by that ftrong, tendinous, and infenfible
aponeurofis or ligamen®, braced from the head
to the middle of the back. By which means the
head, although heavy, may be long held down
without any labour,. pain, or uneafinefs to the
mufcles of the neck, that would otherwife be
wearied by being fo long put upon the ftretch.

¢ ut cameli, adjuvantur proceritate collorum: Manus etiam data
elephantis, qui propter magnitudinem corporis difficiles aditus ha-
bebant ad paftum.’ Cic. de Nat. Deor. 1. ii. c. 47.

-

¢ Quod iis animalibus quz pedes habent fiffos in digitos, collum
brevius fit faCtum, quam ut per ipfum cibum ori admovere queant:
iis vero quz ungulas habent folidas, aut bifidas, longius, ut prona
atque inclinantia pafci queant, Qui id etiam opus non fit artificis
utilitatis memoris ? Ad hac quod grues ac ciconiz, cum crura habe-
rent longiora, ob eam caufam roftrum ctiam magnum, et collum lon-
gius habuerint, Pifces autem neque collum penitus habuere, ut-

a & a n & »

randum ?* Galen. de ufa Part. 1. xi. c. 8.

t Asin moles and fwine, in chap. ii. note p.

* Called the white-leather, packewax, tax wax, and fix-fax.
CHAP.

pote qui neque crura habent. Quo pato non id etiam eft admj-

[
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CHAP, 1V, ’

OF THE §TOMACHS OF QUADRUPEDS,

\ROM the neck, let us defcend to the Sta«
mach, a part as of abfolute neceflity to the
being and well'-being of animals, fo is in the
feveral {pecies of quadrupeds, fixed, contrived,
and made with the utmoft variety and art ",
‘What artift, what being, but the infinite confer-
vator of the world, could fo well adapt every food
to all the feveral kinds of thofe grand devourers

of

v THE peculiar contrivance and make of the dromedary’s or oa-
mel’s flomach, is very remarkable, which I will give from the Pa-
rifian anatomifts : ¢ At the top of the fecond (of the'four ventricles)
¢ there were feveral fquare holes, which were the orifices of about
¢ thirty cavities, made like facks placed between the two membranes,
¢ which do compefe the fubflance of this ventricle. The view of
thefe facks made wus to think that they might well be the referva-
¢ tories, where Pliny faith, that camels do a long time keep the
water, which they drink in great abundance——to fupply the wants
thereof in the dry defarts,’ &c. Vide Memoirs, &c. Anat, of Dro-
medary, p. 39. See alfo Peyer. Merycol. l. 2. c. 3.
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of it; Who could fo well fuit their ftomachs to
the reception and digeftion thereof ; one kind of
ftomach to the carnivorous, another to the her-
bacious animals : one fitted to digeft by bare maf-
tication: and a whole fet of ftomachs in others,
to digeft with the help of rumination! Which
laft a&, together with the apparatus for that fer-
vice, is fo peculiar, and withal fo curious an
artifice of nature, that it might juftly deferve a
more particular inquiry ; but having formerly
mentioned it", and left I fhould be too tedious, 1
fhall pafs it by.

* Book iv, chap. 11.

CHAP.
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CHAP V,

GF THE HEARTS OF QUADRUPEDS.

N this part is a notable difference found be. .

A tween the heart of man and that of beafts;
concerning the latter of which I might take no-
ticeof the remarkable conformation of the hearts
of amphibious quadrupeds, and their difference
from thofe of land-animals, fome ‘having but
one ventricle *, fome three ?, and fome tut two,
hkc land- ammals, but then the foramen ovale
therewith

*Frogs are generally thought to have but ane ventricle in their
hearts,

¢ The tortoife hath three ventricles, as the Parifian academifts
_in their Memoirs affirm, ¢ Befides thofe two ventricles [before
¢ fpoken of] which were in the hinder part of the heart, which
¢ faceth the fpine, there was, fay they, a third in the fore-part, in-
¢ clining a little rowards the right fide,’ &c. Memoirs, &c. p. 259.
But Mr. Buffire charges this as a miftake in thofe i ingenious gentle-
men, and aff rts there is but one ventricle in the tortoife’s heart.
See hus defeription of the heart of the land-tortoife, in Philof. Tmf .

Ne 318,
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therewith 2. All which may be juftly efteemed
as wonderful, as they are excellent provifions for
the manner of thofe animals living, But I fhall
content myfelf with bare' hints of thefe things,
and {peak only of two peculiars more, and that
but briefly. ‘

One is, the fituation of the heart, which in -
beafts is near the middle of the whole body; in
man, nearer the head®, The reafons of which
- 1 thall give from one of the moft curious anato-
mifts of that part <. ¢ Secing, faith he, the tra-
¢ je&ion and diftribution of the bload depends
* wholly on the fyftole of the heart, and thatits
¢ liquor is not driven of its own nature fo readily
¢ into the upper parts as into veflels even with it,
§ ordownwards into thofe under it; if the fitua-

tion

. » THE fearcalf is faid by the French academifts, to have this
provifion, and their account of it is this: ¢ Its heart was round
¢ end flar. Tts ventricles appeared very large, and its auricles
¢ {mall. Underneath the great aperture, through which
¢ the trunk af the yena cava conveyed the blood into the right ven-
¢ tricle of the heart, there was another, which penetrated into the
¢ arteria venofa, and from thence into the left ventricle, and aftere
¢ wards into the aorta. This hale, called the foramen ovale in the
¢ foctus, makes the anaftomofis, by the means of which, the blood
¢ goes from the cava into the aorta, without paffing through the
¢ lungs.” French Aaat. p. 124.

©® Dl 7e Kapday wupt 7d pager iy by Avbpume, &c.  "Arifto Hift.
An. LiL ¢ 17.

¢ Dr. Lower de Corde, c. 1.
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LY

tion of the heart had been farther from the
head, it muft needs either have been made
¢ ftronger, to caft out its liquor with greater
¢ force; or elfe the head ‘would want its due
¢ proportion of blood. : But in animals that
haye a longer neck, and which is extended
¢ towards their food as it were, the heart .is
fcated as far from the other parts; and they
find no inconvenience from it, becaufe they
feed with their head for the moft part hanging
down; and fo the blood, as it hath farther to go
to their head than in others, fo it goes a plainer
and often a fteep way ©. '

LY

L)

LY

LY

L

L.

-~

THE other peculiar matter is, the faftening, I
formerly mentioned, which the cone of the peri-
cardium hath in man to the diaphragm 4,
whereas in all quadrupeds it is loofe. By which

¢ I might have mentioned another wife provifion from the fame
author, which take in his own words : ¢ In vitulis et equis, imo -
¢ fl:rifque aliis animalibus majoribus, non folas propagines a nervo
¢ fexti paris ut in homine, fed etiam plurimum a neryo intercofiali,
¢ ubi refta cor tranfit, cor accedere, imo in parenchyma ejus dimitti:
¢ et hoc ideo a natura quafi fubfidium brutis comparatam, ne capita
¢ qua terram prona fpetant, non fatis facile ant copiofe fpiritus
¢ animales impertirent.* Blafii Anat. Animal. par. i, ¢, 4 ex
Lowero, de corde.

4 ¢ Diaphragmatis circulo nerveo firmiter adharet (pericardium)
¢ quod homini fingulare;: nam ab ¢o in canibus et fimiis diftat,

¢ itgm in alis animalibus omnibus.” Bartholin. Anat, L. ii. c. s.

Vor, II. B means
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raieanis the motion of the midriff, in that neceffary
aék of refpiration, is affifted both in the upright
pofture of man, as alfo in the prone poflure of
quadrupeds ¢, which would be hindered, or ren-
dered more difficult, if the cafe was otherwife :
¢« Which muit needs be the effe of wifdom'and
¢ defign, and that man was intended by nature to
¢« walk erect, not upon all-four, as quadrupeds
¢ do; to exprefs it in the words of a great judge
¢ in fach matters .,

¢ ¢ Finalem caufam quod atrinet,~m—cum ereftus fit hominis in-
¢ ceffus atque figura, evque facilius abdominis vifcera fuo pondere
¢ defcendant, minore diaphragmatis nixu atque fyfiole ad infpira-
¢ rationem opys cft : porro, cum in expiratione pariter neceffarium
¢. fit disphragma relaxari,— cum capfula cordis omnino connefien-
¢ dum fuir, in homine, ne forte, quamdiu creftus incedit, ab hepatis,
¢ aliorumque vifcerum appenforum pondere deorfum adeo deprime-
¢ retur, ut neque pulmo fatis concidere, neque expiratio debito
¢ modo peragi potuerit. Quocirca in. quadrupedibus, ubi abdomi-
¢ nis vifcera in ipfum diaphragma incumbunt, ipfumque in pe&oris
¢ cavitatem fuo pondere impeflunt, ifta partium accretio expirationi
¢.quidem inutilis, infpirationi autem debitam diaphragmatis tem
¢.fionem impedicndo, prorfus incommoda fuiffet.’ Lower, ib. pu $2

1.Dz. TYsoN’s Aratomy of the Orang-Outang, in Ray’s Wifs ‘
dom. of God, p. 262. '

CHAP.
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CHAP VL

QOF THE DIFFERENCE BETWEEN MAN AND QUA-
DRUPEDS IN THE NERVOUS KINB.

THERE is only one difference more between
man and quadrupeds that I fhall take notice
of, and that is the nervous kind; and becaufe it
would -be tedious to infift upon many particu-
lars & I fhall, for a fample, infift chiefly upon
one, and thatis, of nature’s prodigious care for
a due communication and correfpondence between
the head and heart of man, more than what is in
the four-footed tribe. For this purpofe, befides
the correfpondence thofe parts have by means of
the neryes of the par vagum, common both to

1)

() AMONG thefe, I might name the feat of the nerves proceed-
ing from the medulla fpinalis, which Dr. Lower takes notice of.
In beafts, whofe fpinc is above the reft of the body, the nerves tend
dire@ly downwards; but in man, it being ereét, the nerves fpring
out of the fpine, not at right, but in oblique angles downwards, and
pafs atfo in the body the fame way. Ib. p. 16.

B2 man
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man and beaft, there is a farther and more fpe-
cial communication and correfpondence occafion-
ed by the branches® of the intercoftal pair, fent
from the cervical plexus to the heart, and pre-
cordia. By which means the heart and brain of
man have a mutual and very intimate correfpon-
dence and concern with each other, more than is
in other creatures ; or as onc of the moft curious
anatomifts and obfervers of thefe things faith :
. ¢ Brutes are as it were machines made with a fim-
¢ pler and lefs operofe apparatus, and endowed
¢ therefore with only one and the fame kind of
¢ motion, are determined to do the fame thing :
¢ whereas in man, there is a great variety of
¢ motions and a&ions. For by the commerce

¢ of the aforefaid cervical plexus ¥, he faith, the
con-

» ¢ In plerifque bruris tantum hac via (i. e. by the par vagum) et
¢ vix omnino, per ullos paris intercoflulis nervos, aditus ad cor aut
¢ appendicem ejus pateftit. Verum in homine, nervus intercoftalis,
¢ prater officia ejus in imo ventre huic cum cateris amimalibus com-
¢ munia, etiam ante peCoris clauftra internuntii fpecialis loco eft,
¢ qui cerebri et cordis fenfa mutud ultra citraque refert.’ Willis
Nervor. Defcr. et Ufus, c. 26.

w

i Ip.ib. ¢ Dum hanc utriufque fpeciei differentiam perpendo,

¢ fuccurrit animo, bruta effe velut machinas,” &c.

THAT our great man was not miftaken, there is great reafon
to imagine, from what he obferved in diffe€ting a fool. Befides
the brain being but fmall, he faith, ¢ Prazcipua autem difcriminis

¢ pota quam, inter illius et virl cordati partes advertimus, hazcce
€ erat;
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conceptions of the brain prefently affe& the
heart, and agitate its veflels and whole appen-
dage, together with the diaphragm. From
whence the alteration in the motion of the
blood, the pulfe, and refpiration. So alfo, on
the contrary, when any thing affe@ts or alters-
the heart, thofe impreflions are not only re-
torted to the brain by the fame duét of the
necves, but alfo the blood itfelf, its courfe .
being once changed, flies to the brain with a
different and unufual courfe, and there agitat-
ing the animal fpirits with divers impulifes,
produceth various conceptions and thoughts in
the mind.” And he tells us, ¢ That hence it
was, that the ancient divines, and philofophers
too, made the heart the feat of wifdom; and,
certainly, fays he, the works of wifdom and
virtue do very much depend upon this com.
merce which is between the heart and brain :”

and fo he gocth on with more to the fame pur-
pofe. Upon the account of this intercoftal com-
merce with the heart being wanting in brutes,
there is another fingularly careful and wife pro-
vifion the infinite Creator hath made in them, and
that is, that by reafon both the par vagum, and

¢ erat; mempe quod p:ediftus mervi intercoftalis plexus, quem
¢ cerebri et cordis internuncium et hominis proprium diximus, in

¢ ftulto hoc, valde exilis, et minori nervorum fatellitio fipatus
¢ fuerit,” Ibid.

B3 - the
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the intercoftal too, do not fend their branches to
the heart, and its appendage in brutes; therefore,
left their heart fthould want a due proportion of
nervous veflels, the par vagum fends more branch-
¢s to their heart than to that of man, This, as it
is a remarkable difference between rational and ir-
yational creatures; fo it is as remarkable an ar~
gumerit of the Creator’s art and care ; who, al-
though he hath denied brute-animals reafon, and
the nerves minftering thereto, yet hath another
way fupplied what is neceffary to their life and
ftate. But let us hear the fame great author’s
defcant upon the point!. ¢ Inafmuch, faith he,
¢ as beafts are void of difcretion, and but little
¢ fubje to various and different paffions, therc-
¢ fore there was no need that the fpirits, that
¢ were to be conveyed from the brain to the

¢ przcordia, fhould pafs two different” ways,

¢ namely, one for the fervice of the vital func-
¢ tions, and another for the reciprocal impreffi-
¢ ons of the affe@tions; but it was fufficient that
¢ all their {pirits, whatever ufe they were defign-
¢ ed for, thould be conveyed one and the fame
¢ way.

'Ip. ib, chap. 29. ¢ In quantum beftiz prudentia carent, et variis
¢ diverfifque paffionibus,” &c,

Here
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HEere now in the nervous kind we have mani-
feft als of the Creator’s defign and wifdom, in this
fo manifeft and diftin& a provifion for rational and
irrational creatures; and that man was evidently
intended to be the one, as the genus of quadru-
peds was the other.

B4 . CHAP.
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CHAP VIL

THE CONCLUSION.

AND now it is time to paufe a while, and re-
flet upon the whole. And as from the con-
fiderations in the preceding book, we have efpe-
cial reafon to be thankful to our infinitely merciful
Maker, for his no lefs kind than woonderful con-
trivances of our body ; fo we have reafon, from
_this brief view I have taken of this laft tribe of
the creation, to acknowledge and admire the fame
Creator’s work and contrivances in them. For
we have here, a large family of animals, in every
particular refpe&, curioufly contrived and made,
for that efpecial pofture, place, food, and office
or bufinefs which they obtain in the world. So.
that if we confider their own particular happinefs
and good, or man’s ufe and fervice; or if we
view them throughout, and confider the parts
wherein they agree with man, or thofe efpecially
' wherein
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wherein they differ ; we fhall find all to be fo
far from being things fortuitous, undefigned, or
any way accidental, that every thing is done for the
beft ; all wifely contrived,and incomparably fitted
up, and every way worthy of the great Creator.
And he that will fhut his eyes, and not fee
God ™ in thefe his works, even of the poor beafts
of the earth, that will not fay, as Elihu hath it,
Job xxxv. 10, 11. ¢ Where is God my Maker,
¢ who teacheth us more than the beafts of the
¢ earth, and maketh us wifer than the fowls of
¢ the heaven?* Of fuch an one we may ufe the

¢ pfalmift’s expreffion, Pfalm xlix. 12. that he is
¢ like the beafts® that perith,’ :

- "Deum namque ire per omnes
Terrafque traftufque maris, ccelumque profundum
Hinc pecudes, armenta, viros, genus omne ferarum,

Virg. Geor. |, 4. ‘

" = ¢ Jllos qui nullum omaine Deum effe dixerunt, non modo non
¢ philofophos, fed ne homines quidem fuiffe dixerim ; qui mutis
# fimilimi ex folo corpore conftiterunt, nihil videates animo.’ Lae~
tant, L vii. c, g,

BOOK
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B O O K VIL

A SURVEY OF BIRDS.

J_YAVING .briefly, as well as I could, dif-

patched the tribe of quadrupeds; 1 fhal

next take a brief and tranfient view of the feather-
ed tribe.

A¥p here we have another large province to
expatiate in, if we fhould defcend to every thing
wherein the workmanthip of the Almighty ap-
pears. But I muft contra® my furvey as much
as may be; and thall therefore give only fuch
hints and touches upon this curious family of
animals, as may ferve for famples of the reft of
what might be obferved.’

CHAP.
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CHAP L

‘OF THE MOTION OF RIRDS, AND THE PARTS
MINISTERING THERETO,

S this tribe hath a different metion froma

that of other animals, and an amphibious
way of life ; partly in the air, and partly on the
land and waters; fo is their body accordingly
thaped, and all their parts incomparably fitted
for that way of life and motion; as will he
found by a curfory view of fome of the particu-
lars. And the '

I. And moft vifible thing is the fhape and
make of their body, not thick and clumfy, but
incomparably adapted to their flight: fharp be-
fore, to pierce and make way throygh the air,

and then by gentle degrees rifing to its fudl bulk.
Towhich we may add,

" 11, The
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1I. The neat pofition of the feathers through-
out the body; not ruffled, or difcompofed, or
placed fome this, fome a contrary way, according
to the method of chance; but all artificially
placed °, for facilitating the motion of the body,
and its fecurity at the fame time, by way of
clothing : and for that end, moft of the feathers

. tend backward, and are laid over one another in
cxa and regular method, armed with warm and
foft down next the body, and more ftrongly
made, and curioufly clofed next the air and
weather, to fence off the injuries thereof. To
which purpofe, as-alfo for the more. eafy and
nimble gliding of the body through the air, the
provifion nature hath made, and the inftin& of
thefe animals to preen and drefs their feathers,
is admirable ; both in.refpect of their art and
curiofity in doing it, and the oil-bag?, glands,
and whole apparatus for that.fervice.

o See before, book iv. chap. 1:.

» Mr. Willoughby faith, there are two glands for the fecretion of
the unftuous matter in the oil-bag. And fo they appear to bein
geefe. But upon examination, I find, that in moft other birds, fuch
ax leaft as I have inquired into, there is only one gland; in which
are divers little cells, ending in two or three larger cells, lying under
‘the nipple of the oil-bag. This nipple is perforated, and being
prefled, or drawn by the bird’s bill, or head, emits the liquid oil, as
it is in fome birds, or thicker untuous greafe, as it is in others. The
whole oil-bag is in its ftruéture fomewhat conformable to the breafts
of fuch animals as afford milk.

III. Axp
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III. Anp now having faid thus much relating
to the body’s motion, let us furvey the grand
inftrument thereof, the wings. Which as they
are principal parts, fo are made with great fkill,
and placed in the moft commodious point of the
body+, to give it an exa& equipoife in that
fubtle medium, the air.

AND here it is obfervable, with what incom-
parable curiofity every feather is made ; the fhaft
exceeding ftrong, but hollow below, for ftrength
and lightnefs fake; and above, not much lefs
firong, and filled with a parenchyma or pith,
both ftrong and light too. The vanes as nicely
gauged on each fide as made ; broad on one fide,
and narrower on the other ; both which incom-
parably minifter to the progreflive motion of the

1 In all birds that fly much, or that havé the moft occafion for
their wings, it is manifeft that their wings are placed in the very beft
part, to balance their body in the air, and to give as {wift a pro~
greffion, as their wings and body are capable of : for otherwife we
thould perceive them to reel, and fly unfteadily: as we fee them
to do, if we alter their zquipoife, by cutting the end of one of the
wings, or hanging a weight at any of the extreme parts of the body.
But as for fuch birds as have as much occafion for fivimming as'
flying, and whofe wings are therefore fet a little out of the centre of
the body’s gravity, fee book iv. chap. 8, ind for fuch as have
more occafion for diving than flying, and whole legs are, for that
reafon, fet more backward, and their wings more forward, fee
chap. 4. of this hook.

bird,
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bird, 3 aifo to the udion and clofenefs of the
wéogy’.

A 1o lofs exquifite is the textrine art of the
plunuge alfo® ; which is fo curioufly wrought,
. : and

* The wile Author of nature hath afforded an example of the
great nicety in the formation of Rirds, by the nicety obferved in a
Pl 0 rhbre copfidevabile than the vanes of the flag-feattiers of the
wing. Almong others, thefe two things are obfervable: 1. The
edges of the exterior or narrow vanes bend downwards, but of the
intevlor wider vares upwards ; by which means they catch, hold,
il lie clofe 1o onb'anothie, whed tlie wing is fpread; fo that not
one feather may mide its full force and impulfe upon-the air. 2. A
yee leffer nicety is obferved, and that is, in the very floping the tips
of the flag-feathers : the interior vanes being neatly floped away to

. point; towardy the outward part of the wing; and the exterior
vartes floped- towards the bddy, at leaft in many birds; and in the .
middle of thewing, the vanes being equal, are but little floped. So
that the wing, whether extended-or fhut, is us neat'y floped and
formed, as if conftantly trimmed with a pair of feiffors.

* Since 00 exatt account, that I know of, hath been given of the.
mechanifm-of the vanes, or webs of the feathers, my obfervation
" mey not be unaceeptable, The vane confifts not of one continued
membrare ; becaufe if once broken, it would hardly be reparable 5
but-of mawy Tamirz, which are thin, fiff, and fomewhat of the na-
tort of a thin quill. Towards the fhaft of the feather, (efpecially
in the 'flag-feathers of the wing,) thofe laminz are broad, &c. of a-
fdmicircular form; which ferve for ftrength, and for the clofer
fhutting.of the lantine to one anether, when impulfes are made upon
the' air, Towards the ourward part of the vane, thefe lamina
gréw flenderand taper : on their under fide they are thin and fmooth,
but their upper-outer edge is parted into two hairy edges, each fide
having a different fort of hairs, laminated or broad a bottom, and
flender-and bearded above the other half. I have, ag well as I
could,
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and fo artificially interwoven, that it catine? be
viewed without admiration efpecially witen the
eye is afifted with glaffes;, '

AND as curioufly made, fo-no lefs curioufly are
the feathers placed in the wings, exafly accord-
ing to their feveral lengths and ftrength: the
‘principals fet for ftay and firength, and thefe
again well lined, faced, and guarded with the
covers and fecondary feathers, to keep the air
from paffing through, whereby the fironger im-
pulfes are made thereupon.

And laftly, to fay no more of this part, thas
deferves more to be faid of it, what an admirable
apparatus is there of bones, very ftrong, but
withal light and incomparably wrought! of
joints, which open, fthut, and every way move,.

sould, reprefensed'the uppermoft edge of one of thefe lamine in
Fig. 18. witlfome of the hairs on each fide, magnified with a mi-
orofcope. Thefe bearded briftles, or hairs, on one fidé the. lamink,
have frait beards, as in Fig. 19. thofe on the other fide, have hooked
beards on ane fide the flender part of the briftle, and fitait onev ox
the other, as in Fig. z0. Both thef? forts of briftles magnified, (only
fcattering, and not clofe,) are reprefented as they grow upon-the
upper edge of the lamina St, in Fig. 18. And in the vane, the
hooked beards of one lamina always lie next the firait Leards-of the
next lamina; and by that means lock and hold each other; and by
® pretty meehanifify, brace-the lamina: clofe to one another. And
ifat any time the vane happeas to be ruffied and difcompofed, it can,
Yy this pretty cafy mechanifm, be reduced and repaired. Videbook!
iv. chap; 12.

according
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according to the occafions either of extending it
in flight, or withdrawing the wing again to the
body ! and of various mufcles; among which
the peculiar ftrength of the pe@oral mufcles de-
ferves efpecial remark, by reafon they are much
ftronger ® in birds than in man, or any other ani-
mal, not made for flying !

IV. Nexr the wings, the tail is in flight con-
fiderable ; greatly affifting in all afcents and de-
fcents in the air, as alfo ferving to fteady flight ",

by

¢ ¢ PeQtorales mufculi hominis fleentes humeros, parvi et parum
¢ carnofi funt ; non xquant goam aut jeam partem omnium muf-
¢ culorum hominis. E contra in Avibus, pe&torales mufculi vaftif-
¢ fimi funt, et 2quant, imo excedunt, et magis pendent, quam reli-
¢ qui omnes mufculi ¢jufdem avis fimul fumpti.” Borell, de Mot.
¢ Animal. vol. 1. prep. 184.

Mr. Willoughby, having made the like obfervation, hath this
refletion on it. ¢ Whence, if it be poffible for man to fly, it is
¢ thought by them who have curioufly weighed and confidered the
¢ matter, that he that would attempt fuch a thing with hopes of fuc-
¢ cefs, muft fo contrive andjadapt his wings, that he may make ufe of
¢ his legs, and not his arms, in managing them :* (becaufe the mufcles
¢ of the legs are ftroager, as he obferves.) Willough. Ornith. 1. i.
6 3. feQ. 1q.

v Mr. Willoughby, Ray, and many others, imagine the princi-
pal ufe of the tail to be to fteer and turn the body in the sir a3 a rud-
der.  But Borellihath put it beyond all doubt, that this is the leaft.
ufe of it, and that it is chicfty to affift the bird in its afcents and de-
foents ia_the air, and to obviate the vacillations of the body and
wings. For, as for turning to this or that fide, it is performed by.

the
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by keeping the body upright in that fubtle and
yiclding medium, by its readily turning and an-
fwering every acillation of the body.

/

AnD now to the parts ferving to flight, let us
add the nice and complete manner of its per-
formance; all done according to the ftricteft
rules of mechanifm¥. What rower on the wa-
ters, what artift on the land, what acuteft ma-
thematician could give a more agreeable and ex-
2& motion to the wings, than thefe untaught fly-
ing artifts do to theirs ! Serving not only to bear
their bodies up in the air, but alfo to waft them
along therein, with a fpeedy progreffive motion,
as alfo to fteer and turn them this way and that
~ way, up and down, fafter or flower, as their oc-
cafions require, or their pleafure leads them.

V. Nexr to the parts for flight, let us view the
fcet and legs miniftering to their other motions :
both made light, for eafier tranfportation through
the air; and the former fpread, fome with mem-

the wings and inclinations of the body and but very little by the help
of the tail.

¥ See Borelli, ubi fupra, prop. 182, &c.

Vou. 11. C branes
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branes for fivimming ¥, fome without, for fteady
going, for perching, for catching and holding
of prey ¥, or for hanging by the heels, tg gather
their food 2, or to fix themfelves in their place of
retreat and fafety. And the latter, nainely, the
legs, all curved for their eafy perching, roofting,

* It is conGiderable in all water-fowl, how exaflly their legs and
feet correfpond to that way of life. For cither their legs are long,
to enable them to wade in the waters : in which cafe, their legs are
bare of feathers a good way above the knces, the more conveniently
for this purpofe. Their toes alfo are all broad ; and in fuch as bear
the name of mud-fuckers, two of the toes are fomewhat joined,
that they may not eafily fink in walking upon boggy places. And
as for fuch as are whole-fouted, or whofc toes are webbed together,
except fome few, their legs .arc generally fhore, which is the moft
convenient fize for fivimming. And it is pretty enough to fee how
artificially they gather up their roes and feet when they withdraw
their Jegs, or go to take their firoke; and as artificially again extend
or open their wholc foot, when they piefl upon, or drive themfelves -
forward in the w aters,

= Some of the charafteiiftics of rapacious birds, are, ¢ to have
¢ hooked, firong, and fharp-pointed beaks and talons, fitted for
¢ rapine, and tearing of flcfh; and ftrong and brawny thighs, for
¢ @riking down their pr.y.’ Willoughby Ornith. L ii. c. z. Raii.
Synopf. Av. Method. p. 1. -

* Such birds as climb, paricularly thofe of the weod-pecker-
kind, have for this purpofe, (as Mr. Willoughby obferves, . 2. ¢. 4.)
1. Strong and mulculous thighs. 2. Short legs and very ftrong.
3. Tocs flanding wwo forwards and two backwards. Their toeg
alfo are clofe jointed together, that they may more firongly and
firmly lay hold on the tree they climb upon. 4. All of them—
bave a hard fiff tail, bending alfo downwards, on which they lean,
and fo bear up themfeives in climbing. -

i

. and
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and reft, as alfo to help them upon their wings
in taking their flight, and to be therein commo-
dioufly tucked up to the body, fo as not to ob-
firu&@ their flight. In fome long, for wading
and fearching the waters; in fome of a moderate
length, anfwerable to their vulgar occafions;
and in others as remarkably fhert, to anfwer their
efpecial occafions and manner of life . To all
thefe let us add the placing thefe laft mentioned
parts in the body. In all fomewhat out of the
center of the body’s gravity b, but in fuch as

* Swifts and fwallows have remarkably fhort legs, efpecially the
former, and their toes grafp any thing very firongly.  All which is
ufeful to them in building their nefis, and other fuch occafions as
neceffitate them to hang frequently by their heels. But there is far
greater ufe of this fru&ture of their legs and feet, if the reports be
true of their hanging by the heels in great clufters, after the manner
of bees, in mines and grottos, and on the rocks by the fea, all the
winter, Of which latter, I remember the late learned Dr. Fry told
this ftory at the univerfity, and confirmed itto me fince, viz.that an
ancient Gfherman, accounted an honeft man, being near fome rocks
on the coaft of Cornwall, faw at a very low ebb, a black lift of
fomething adhering to the rock, which when he came to examine,
he found it was a great number of fallows, and, if I mifremember
not, of fiwifts alfo, hanging by the feet to one another, as bees do ;
which were covercd commonly by the fea waters, but r.vived in his
warm hand, and by the fire. All this the fiftherman himfelf affured
the doftor of. Of this, fee more, chap. 3. of this book.

b In birds that frequent not the waters, the wings are in the
centre of gravity, when'the bird lies along, as in flying ; but when
it frands or walks, the ere&ion of the body throws the centre of
gravity upon the thighs and feet.

Cz fwim,
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{fwim, more than in others, for the better rowing
their bodies through the waters, or to help them
in their diving too®.

¢ Sce chap. 4.

CHAPQ
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CHAP. I

OF THE HEAD, STOMACH, AND OTHER PARTS OF
BIRDS.

THUS having difpatched the parts princi-
pally concerned in the motion of the .
feathered tribe, let us proceed to fome other
parts not yet animadverted upon. And we will
begin with the head, concerning which I have
already taken notice of its fhape for making way
through the air; of the make of the bill, for
gathering food, and other ufes; the commodious
fituation of the eye ; and I might add that of the
ear too, which would be in the way, and obftruct
flight, if it was like that of moft other animals :
alfo I might fay a great deal of the conformation
of the brain¢, and of the parts therein wanting,

and

4 ¢ Cercbra hominum et quadrupedum in plerifque fimilia ox-
¢ iftunt.—Capitibus volucrum et pifcium contenta, ab utrifque pri-
’ C3 oribus
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and of others added, like to what is obfervable
in fithes ; whofe pofture in the waters refembles
that of birds in the air®, and both very different
from man and beafts; and laftly, to hint at no
more, I might furvey the peculiar ftruture of
the larynx f, the tongue®, the inner ear®, and

many

¢ oribus longe diverfa, tamen inter fe, quoad prcipuas lyxepiry
¢ partes, fymbola reperjuntur.’ The particulars wherein the braws
of birdsand filhes agree with one another, and wherein they differ
from , the brain of man and beaft, fec in the fame jufily famous
author, Willis. Cereb. Anat. c. s.

¢ ¢ Circa bifurcationem afperz arteriz, elegans artificis libere
¢ agentis indicium detegitur ex avium comparatione cup quadruped-
¢ jbus : cum vocis gratia in diverfis avibus diverfam mufcvlorum
¢ fabricam bifurcationi afperz arteriz dederit, quorum nullum
¢ veftigium extatin homine ct quadrupedibus mihi vifis, ubi omnes
¢ vocis mufculos capiti arteriz junxit. Yo aquila, etc. fupra bifure
¢ cationem,’ etc. Steno in Blaf. Awvat. Animal. p. 3. ¢. 4.

¢ The afpcra arteria is very remarkable in the fwan, which is thus
deferibed by T. Bartholin, viz. ¢ Afpera arteria admiranda fatis
¢ firuftura. Nam pro colli lengitudine deorfum cefophagi comes
¢ protenditur donec ad fternum perveniat, in cujus capfulam fe in-
¢ curvo flexu infinuat et recondit, velutin tuto loco et theca, mox-
¢ que ad fundum ejufdem cavitatis delata furfum reflectitur, egredi
¢ turque anguftias fterni, et claviculis mediis confcenfis, quibus ut
¢ fulcro wititur, ad thoracem fe fle&tit Miranda hercle modis
¢ omnibus conflitur's et relpirationi infervitet voci. Nam cum in
¢ flagnorum fundo edulia pro vi€tu quxrat, longiffimo indiguit
¢ collo, nelonga mora fu(focatiopis incurreret periculum, Etcerte

¢ dum dimidiam fere horam toto capite et collo pronis vado immer-

s gitur, pedibus in altum clatis caeloque obverfis, ex ea arteriz
<

- ] qua




THE HEADS, OF BIRDS. .39

many matters befides; but for a fample, I fhall
“only infit upon the wonderful provifién in the
bill for the judging of the food, and that is by

peculiar

¢ quz pefloris difte vaginz rectufa et portione, tknquam é cdndo
¢ promo fpiritum haurit.” Blaf. ib. c. 10.

t The ftruture of thetongue of the wood-pecker is very fingular
and remarkable, whether we look at its great length, 'its bones and
mufcles, its encompaffing part of the neck and head, the better to
' exert itlelf in length, and again, to retraét it into its ce!l; and laft-
ly, whether we look at its fharp, horny, bearded point, and the
glewy matter at the end of it, the bettef to ftab, to flick unto, and
draw out little maggots out of wood. ¢ Utilis enim picis (fzith
¢ Coiter) ad vermiculos, formicas, aliaque infeta venanda talis
¢ lingua foret. Siquidem picus, innata fua fagacitate cum depre-
¢ hendit alibi in arboribus, vel carie, vel alia de caufa cavatis, ver«
¢ mes infeQaque delitelcere, ad illas volitat, fefeque digitis, ungulif-
¢ que pofterioribus robuftiffimis, et caudz pennis rigidiffimis fuf<
¢ tentat, donec valido ac peracuto roftro arborem pertundar : arbore
¢ pertufz, foramini roftrum immittit, ec quo animalcula fridote
¢ excitet percellatque, magnam in arboris cavo emirtit vocem, infe&a
¢ vociferatione hac concitata huc illucque repunt; picus vers linguam
¢ fuam exerit, atque aculeis hamifque animalia infigit, infixa atetahit
¢ et devorat.’ Vidé Blafii, ubi fupra, p. 2. c.24.

b T have before, in book iv. chap. 3. taken notice of what others
have obferved concerning the ioner ear of birds, referving my own
obfervations for this place : which I hope may be acceprable, mtt
only for being fome of them new, but alfo thewing the mechanifin
of hearing ing eneral. ’

In this organ of birds, I fhall take notice only of three parts,
the membranes and cartilages; the columella; and the conclave,
the drum, as fome call it, or membrana tympani, as others, cof-
fifts of two membranes, the outer, which covers the whoie¢ mentus,

C 4 ‘bafon,
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peculiar nerves lodged therein for that purpofe ;
fmall and lefs numerous in fuch as have the
affiftance of another fenfe, the eye; but large,

more

bafon, or drum, as fome call it, and the inner membrane. To fup-
port, diftend, and relax the outermoft, there is one fingle cartilage,
reaching from the fide of the meatus, to near the middle of the
membrane. On the top of the columella is another cartilage, con~
fifting of three branches, a, b, ¢, in Fig ¢3. The longet middle
branch, 2, is joined 1o the top of the fingle upper caitilage before
fpoken of, and affifts it to bear up the upper outer membrane : the
two branches, b, ¢, are joined to the os petrofum, at fome diftance
from the outer membrane : upon this inner cartilage, is the inner
membrane fixed, the two outer fides of which, a, b, and a, ¢, are
joined to the outer membrane, and make a kind of a three fquare
bag. The defign of the two branches or legs of the cartilage, b, ¢,
-are, I conceive, to keep the cartilage and columella from wavering
fide ways, and to hinder them from flying too much back : there
isa very fine {lender ligament extended from the oppofite fide, quite
acrofs the meatus or bafon, tothe bottom of the cartilage, uear its
joiging to the columella. Thus much for the membrana tympani,
and their cartilages. ‘

The next part is the columella, as Schelhammer calls it. This
is a very fine’ thin, light, bony tube ; the bottom of which fpreads
abeut, and gives it the refemblance of a wooden por lid, fuch as I
have feen in country-houfes. It exaltly fhuts into, and covers a
foramen of the conclave, to which it is braced all round, with a
fine fubtle membrane, compofed of the tender auditory nerve.
‘This bottom or bafe of the columella, I call the operculum.

Thelaft part, which fome call the labyrinth and cochlea, confift-
ing of branches more like the canales femicirculares in man, than the
cochlea, I call the conclave auditus. Itis, asin moft other ani-
mals, made of hard context bome. In moft of the birds I have
opened, there are circular canals, fome larger, fome lefler, croffing

one
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more numerous, and thickly branched about, to
the very end of the beak, in fuch as hunt for
their

one another at right angles, which open into the conclave. But in
the gooft it is otherwifc, there being cochleous canals, but not like
thofe of other birds. In the conclave, at the fide oppofite to the
operculum, the tender part of the auditory nerve enters, and
lineth all thofe inner retired parts, viz. the conclave and canals,

As to the paflages, columnz, and other parts obfervable in the
-ear of birds, Ifhall pafs them by, it being fufficient to my purpofe,
to have defcribed the parts principally concerned in the aé of hear~
ing. Aund as the ear is in birds the moft fimple and incomplex of
any animal’s ear ; fo we may from it make an eafy and rational judg-
ment, how hearing is performed, viz. found beng a tremor or un-
dulation in the air, caufed by the collifion of bodies, doth, as it
moves along, firike upon the drum, or membrana tympani, of the
ear : which metion, whether ftrong orJanguid; thrill or foft, tune-
ful or not, is at the fame inftant imprefled upon the cartilages,
columella, and operculum, and fo communicated to the auditory
aerve in the conclave,

And now if we compare the organ and a& of hearing with thofe
of fight, we fhall find that the conclave is to hearing, as the retina
is to fight ; that fonorous bodies make their impreffions thereby on
the brain, as vifible objeéts do by the retina.  Alfo, that as there is
an apparatus in the eye, by the opening and fhutting of the pupil,
to make it correfpond toall the degrees of light, fo there is in the
ear, to make it conformable to all the degrees of found, a noble
train of little bones and mufcles in man, &c. to ftrain and relax the
membrane, and at the fame time to open and fhut the bafis of the
flapes (the fame as swhat I call the operculum in birds ) but in birds
there is a more fimple but fufficient apparatus for this purpofe,
tender cartilages, inftead of bones and joints, to correfpond to the
various impreffions of founds, and to open and thut the operculum,
Befides which, I fufpe&t the ligament I mentioned, is only the ten-
don of a mufcle, reaching to the inner membrana tympani, and

jom-
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their food out of fight in the waters, in mud, or
under ground i,

AxD now from the head and mouth, pafs we:
to its near ally, the ftomach, another no lefs not-
able than ufeful part; whether we confider the
elegancy of its fibres and mufcles, or its multi-
plicity ; one to foften and macerate, another to
digeft; or its variety, fuited to various foods,
fome membranous, agreeable to the frugivorous,

joined thereto, as1 find bya friéter ferutiny, and net to the cartilage,
as I imagined. By this mufcle, the inner membrane, and by means
of that the outer alfo, can be diftended or relaxed, as itis in man,
by the malleus and its mufcle, &e.

i ¢ Flat-billed birds, that grope for their meat, have three pair of
¢ merves, that come into their bills, whereby they have that ac-
¢ curacy to diftinguith what is proper for food, and what to be re-
¢ je€ted by their tafte, when they do not {eeit. ‘This was moft evie
¢ dentin a ducks bill and head ; ducks having larger nerves that
¢ come into their bills than geefe, or any other bird that I have feen;
¢ and therefore quaffer and grope out their meat the moft. But
¢ then X difcovered none of thefe nerves in round-billed birds. But
¢ fince, in my awatomies in the country, in a vook, I firft obferved
¢ two nerves that came down betwixt the eyes into the upper bill,
¢ but confiderably fmaller than any of the three pair of nerves in
¢ thebills of ducks, but larger than th nerves in any other round-
¢ billed birds, And it is remarkable that thefe birds, more than
¢ any round billed birds, feem to grope for their meat in cow-dung,”

 &c. Mr. J. Clayton, in Philofo. Tranf. No. 206.

¢ I obferved three pair of nerves in all the broad-billed birds thae

¢ 1 could meet with, and in all fuch as feel for their food out of
¢ fight, as fnipes, woodcocks, curlews, geefe, ducks, teals, widgeons,
¢ &c. Thefe nerves are very large, equalling almoft the optio
¢ nerve
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or carnivorous kind; fome mufculous and
ftrongk, fuited to the comminution, and grind-
ing of corn and grain, and fo to fupply the
defelt of teeth.

Awp now to this fpecimen of the parts, I mught
add maoy other thmgs, no lefs curioufly contriv-
ed, made, and fuited to the occafions of thefe
volatiles ; as particularly the firu&ure and lodge<
ment of the lungs !; the configuration of the

breaft,

¢ perve in thicknefs.——Two are diftributed nigh the end of the
¢ upper bill, and are there very much expanded, paffing through the
¢ bone jnto the membrane, lining the roof of the mouth.” Dr. A.
Moulen, itid. No. 199. Or both jn Mr. Lowthorp’s Abridg,
vol, IL p. 861, 862. .
-

¥ The gizzard is not only made very ftrong, efpecially in the
granivorous ; but hath slfo a faculty of grinding what is therein':
for which purpofe, the bird fwalloweth rough ftones down, which
when grown fmooth, are rejected and caft out of the flamach 23
ufelefs. This grinding may be heard in falcons, eagles, &c. by
laying the ear clofe to them, when their ftomachs are empty, as the
famous Dr, Harvey faith, De Gener. Exer 7.

As to the firength of the gizzard, and the ufe of flones to the
digeftion of fawls, divers curious experiments may he met with,
tried by figneur Redi, with glafs bubbles, folid glafs, diamonds, and
other hard bodies.  Sec hisExp. Nat.

! It is no lefs remarkable in birds, that their lungs adhere tothe’
thorax, and have but little play, than that in other animals they are
loofe, and play much, which is & good provifion for their feady
flight. Alfo they want the diaphragm, and infiead thereof have

divers
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breaft, and its bone, made like a keel, for com-
modious paflage through the air, to bear the
large and ftrong mufcles, which move the wings,
and to counterpoife the body, and fupport and
reft it upon at rooft. The neck alfo might de-
ferve our notice, always either exaétly propor-
tioned to the length of the legs, or elfe longer,
to hunt out food, to fearch in the waters ™; gg alfo
to counterpoife the body in flight®, And laftly,

' 1 might

divers large bladd:?ude of thin tranfparent membranes, with
pretty large holes out of one into the other. Thefe membranes
{eem to me to ferve for ligaments, or braces to the vifcera, as well
as tocontain air. Towards theupper part, each lobe of the lungs

"is perforated in two places, with large perforations ; whereof one is
towards the outer, the other towards the inner part of the lobe.

Through thefe perforations, the air hath a paffage into the belly
as in book i. chap. 1. that is, intothe forementioned bladders ; fo
that by blowing into the afpera arteria, the lungs will be a litde
raifed, and the whole belly blown up, fo as to be very turgid.
‘Which doubtlefs is a means to make their bodies more or lefs
buoyant, according as they take in more or lefs air to facilitate
thereby their afcents and defcents ; like as it is in the air bladders of
fithes, in the laft cited place.

m ¢ Such birds as havs long legs, have alfo a long neck ; for that
¢ otherwife they could not commodioufly gather up their food,
¢ cither on land, or in the water. But on the other fide, thofe
¢ which have long necks, have not always long legs, as in fivans—
¢ whofe nezks ferve them to reach to the bottom of rivers,” &c.
Willoughby's Osnithol. 1. 1. fe& 7. :

» We have fufficient’ inftances of this in geefe, ducks, &c.
whofe wings (their bodies being made for the convenience of fwim-

ming.) are placed out of the centre of gravity, nearer the head.
' But

et i s
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I might here take notice of the defect of the dia-
phragm, fo neceflary in other animals to-refpira-
tion ; and alfo of divers otlier parts redundant,
defe@ive, or varying from other animals. But
"it would be tedious to infift uponall; and there-
fore to the examples already given, I would ra-
ther recommend a nice infpection ° of thofe cu-
rious works of God, which would be manifeft

demonftrations of the admirable contrivance and

oeconomy of the bodies of thofe creatures.

From the fabric therefore of their bodies, I
fhall pafs to a glance of one or two things, re-
lating to their ftate; and fo conclude this genus
of the animal world. o

But the extending the neck and head in flight, caufeth a due 2qui-
poife and libration of the body upon the wings ; which is another
excellent ufe of the long necks of thefebirds, befides that of relch-
ing and fearching in the waters for their food.

Butin the heron, whofc head and long neck, although tucked up
in flight, over-balance the hinder part of the body; the long legs

are extended in flight, to counterpofe the body ; as well as to fupply

what is wanting in the il, from the thortnefs of it.

* Steno thus concludes his myology of the eagle, ¢ Imperfeéta
¢ haec mufculorum deferiptio, non minus arida eft legentibus, quam
¢ infpe€tantibus fuerit jucunda eorundem praeparatio. Elegantiffima
¢ enim mechanices artificia, creberrime in illis obvia, verbis non
¢ nifi obfcure exprimuntur, carnium autem duétu, tendinum colore,,
¢ infertionum proportione, et trochlearum diftributione oculis ex-
¢ pefita omnem fuperant admirationera.’ Steno in Blaf. Anat. Ani.
mal. p. 2. ¢. 4.

CHAP.
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CHAP I

OF THE MIGRATION OF BIRDS,

CONCERNING the ftate of this tribe of ani-

mals, the firft thing I fhall {peak of, by rea-
fon God himfelf inftanceth it, fhall be their
migration, mentioned Jer. viii. 7.. ¢ Yea, the
¢ flork in the heaven knoweth her appointed
¢ times, and the turtle, and the crane, and the
¢ fwallow obferve the time of their coming ; but
¢ my people,” &c. '

In which a&t of migration, there are two things
to me exceedingly notable. One is what the
text fpeaks of, their knowing their proper
times for their paffage, when to comeP, when

¥ ¢ Curiofa res eft, fcire, quam exatte hoc genus avium [groum]
# quotannis obferver tempora fui reditus £ nos. Anno 1667,
¢ prima grues comparuerunt in campefiribuy Piffe 20 Feb. &c.
¥, Redi Exp. Nat. p. 100. ubi plura,
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v

to go; as alfo that fome fhould come, when
others go; and fome others go, when thefe
come. There is no doubt but the temperature
of the air, as to heat and cold, and their natural
propenfity to breed their young, may be great
incentives to thofe creatures to change their ha-
bitation : but yetit is a very odd inftin&, that
they thould at all fhift their habitation; that
fome certain place is not to be found in all the
terraqueous globe, affording them convenient
food and habitation all the year, either in the
colder climes, for fuch as delight in the colder
regions; or the hotter, for fuch birds of paflage
as fly to us in fummer.

Avsoit isfomewhat firange, that thofe untaught,
unthinking creatures thould fo exally know the
beft and only proper feafons to go and come. This
gives us good reafon to interpret the mmyn ap-
pointed times 1 in the text, to be fuch times as the
Creator hath appointed thofe animals, and hath

2 From 1y ¢ indixit, conftituit, fcil. locum, vel tempus, ubi
¢ vel quando aliquid fieri debet.” Buxt. in verb.

¢ De voluntate fua certiorem reddidit.’ C. Kircher Concordant.
Pars 1. Col. 1846. 1 ¢ Generaliter pro re aliqua certa, at-
¢ teflata, et definita accipitur. 1. Pro tempore certo et conftituto.
¢ 2, Deinde pro fefto feu folennitate, que certo et fato tempore
¢ celebratur. 3. Pro loca certo conftituto.” ¥d. ibid, Col. 1847.

accord-
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accordingly, for this end, imprinted upon their
natures {uch an inftin&, as exciteth and moveth
them thus, at proper times, to fly from a place
that would obftru& their generation, or not af-
ford convenient food for them, and their young,
and betake themfelves to another place, affording
all that is wanting for food or incubation.

AND this leads me to another thing remarkable
in this a& of migration ; and that is, that thofe
unthinking creatures fhould know what way to
fteer their courfe’, and whither to go. What
but the great Creator’s inftin&t thould ever move
a poor foolifh bird, to venture over vaft tracks of
land, but efpecially over large feas? If it fhould

- be faid, that by their high afcent up into the air,
they can fee crofs the feas; yet what fhould
teach or perfuade them, that that land is more
proper for their purpofe than this ? That Britain,

£ ¢ Quis non cum admiratione videat ordinem et politiam pere-
¢ grinantium avium, in itinere, turmatim volantium, per longos
¢ terrarum ct maris traftus abfque acu marina———Quis eas certum
¢ iter in aeris mutabili regione docuit? Quis preteritz figna, e
¢ future viz indicia? Quis eas ducit, nutrit, et vit® neceffaria
¢ miniftrat ? Quis infulas et hofpitia illa, in quibus vi€tum reperiar,
¢ indicavit ; modumgque ejufmodi loca in peregrinationibus fuis jn-
¢ veniendi? Hec fane fuperant hominum captum et induftriam, qui.
¢ non nifi longis experientiis, multis itinerariis, chartis geographicis,
¢ ———ct acus magnetice beneficio,——cjufmodi marium et terra-
¢ rum traftus conficere tentant, et audent.” Lud. de Beaufort.
Cofm. Divina, fe&. 5. ¢. 1.

for
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for inftance, fhould afford them better accom-
modations than Egypt*, than the Canaries, than
Spain, or any of thofe many intermediate places
over which fome of them probably fly.

sT inftance particularly in Egypt, becaufe Mr. Willoughby thinkse
fwallows fly thither, and into Ethiopia, &c. and that they do not
lurk in holes, or under water, as Olaus Magnus reports. Vide
Ornith. L. 2. c. 3. But Etmuller puts the matter out of doubt, who
faith, ¢ Memini me plures, quam quas medimnus ceperit, hirundi-
¢ nes aréte coacervaras inter pifcine cannas, fub glacie‘prorfus ad
¢ fenfum exanimes, pulfantes tamen, reperiiffe.” Etmul. Differt. 2.
c. 10. fe&. 5. This, asit is like what Ol. Magnus faith, foitisa
a confirmation of it. The archbithop’s accountis, ¢ In feptentrion-
¢ alibus aquis fapius cafu pifcatoris extrahuntur hirundines, in mo-
¢ dum conglomeratz maflz, qua oread os, et ala ad alam, et pede
¢ ad pedem poft principium autumni fefe inter cannas defcenfure
¢ colligarunt.—Maffa autem illa per imperitos adolefcentes—extrac-
¢ ta, atque in 2ftuaria portata, caloris acceffu hirundines refolutz,
¢ volare quidem incipiunt, fed exiguo tempore durant.’ Ol. Mag.
Hif. L. 19. c. 20.

Since my penning this note, we had, at a meeting of the Royal
Society, Feb. 12, 1712-13,7a farther confirmation of fwallows ree
tiring under water in winter, from Dr. Colas, a perfon very curi-
ous in thefe matters; who fpeaking of their way of fithing in the
- northern parts, by breaking holes, and drawing their nets under the
ice, faith, that he faw fixteen fwallows fo drawn out of the lake of
Samrodt, and about thirty out of the King’s grear pond in Rofinei-
len; andthat at Schlebittin, near an houfe of the Earl of Dohna,
he faw two fuallows juft come out of the waters, that could fcarce
fland, being very wet and weak, with their wings hanging onthe '
ground ; and that he hath obferved the fwallows to be often weak
for fome days after their appearance.

.

Yor. 11. D - AND
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Axp laftly, to all this, let us briefly add the
accommodations thefe birds of paffage have to
enable them to take fuch long flights, viz, the
length of their wings, or their more than ordi-
nary ftrength for flight *.

t As fwallows are well accommodated for long flights, by their
long wings, fo are quails by the ftrength of their petoral mufcles,
by the breadth of their wings, &c. For quails have but thort
wings for the weight of their body ; and yet they fly from us into
warmer parts againft winter, and to us in the {pring, croffing our
feas. So divers travellers tell us, they crofs the Mediterranean
twice a year, flying from Europe to Africa, and back again: thus .
Bellonius, in Mr. Willouhgby, faith, ¢ When he failed from Rhodes
¢ to Alexandria of Egypt, many quails, flying from the north to-
¢ wards the fouth, were takenin our fhip ; whence Iam verily per-
¢ fuaded, that they fhift places : for formerly alfo, when I failed oue
¢ of theifle of Zantto Morea, or Negropont, in the fpring time, I
¢ had obferved quails flying the coatrary way, from fouth to north,
¢ that they might abide there all fummer. At which time alfo,
¢ there were a great many taken in our fhip.’ Ornith. p. 170

CHA
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CHAP. IV.

OF THE INCUBATION OF BIRDS,

ANOTHER thing relating to the ftate of this

tribe of animals, is their incubation,

Axp firft, the egg itfelf deferves our notice.
Its parts within, and its crufty coat without, are
admirably well fitted for the bufinefs of incu-
bation. ‘That there thould be one part provided
for the formationof the body v, before its exit

into

= The chicken is formed outof, and nourifhed by the white alone,
¢ till it be grown great. The yolk ferves for the chicken’s nourifh-
¢ ment, after it is well grown, and partly alfo. after it is hatched.
¢ Fora good partof the yolk remains after exclufion, being received
+ into the chicken’s belly ; and being referved, as in a ftore houfe,
¢ is by the [appendicula, or du&us inteftinalis,] as by a funnel, cond
¢ veyed into the guts, and ferves infiead of milk,’ &c. Willough-
by’s Ormith. 1. 1. c. 3. ¢ Ipfum animal ex albo liquore ovi cor-
¢ poratur- Cibus cjusin lutco eft’ Plin. 1. 10. c. §3.

‘D . Aviftotle
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into the world, and another for its nourifhment,
after it is come into the world, till the bird is
able to fhift for, and help itfelf; and that thefe
parts fhould be fo accurately braced, and kept
in duc place”, is certainly a defigned, as well
as curious piece of workmanthip,

Aiiftotle faith ¢ The long fharp ;ggs bring fcmales; the round
¢ ones, with a larger comypafs at the fharper end, males.” Hift.
An. 1 6.c. 2. Afrer which be tells of a fot at Syracufe, that fac
drinking {o long, till ¢ggs were hatched ; as alfo of the coftom of
Egypt, of hatching eggs in dunghills,

¥ As the fhell and {kin keep the yolk and two whites together;
fo vach of the parts (the yolk and inner white at leaft) are feparated
by membrancs, involving them. At each end of the egg is 2
ticddle, fo called, becaufe it was formerly thought to be the fperm

of the cock. ¢ But the ufe of thefe, (faith Dr. Harvey, in Wil-.

¢ loug. Ornith. c. 3.) is to be as it were, the poles of this microcofm,
¢ and the connetions of all the mcmbianes twifted and knit rogether,
¢ by which the liquors are not enlv conferved, each in its place,
¢ but do alfo retaia their due pofition one to another.” This al-
though in a great meafure true, yit doth not come up to what I
bave myfelf obfurved; for T find, that thefe chalzae, or treddles,
ferve not barely to keep the liquors in their place, and pofition to
one another ; but alfo to keep one and the fame part of the yolk up~
permoft, let the epg be turned nearly which way it will; which is
done by this mechanifm : the chalzae are fpecifically lighter than
the whites, in which they fivim ; and being braced to the membrane
of the yolk, not exa&tly in the axis of the yolk, but fomewhat out
" of it, caufeth one fide of the yolk to be heavicr than the other; fo
that the yolk heing by the chalzac made buoyant, and kept fwim-
ming inthe mid® of twowh:tes, is by its own heavy fide kept with
the fame fide always uppermoft ; which uppermoft fide, I have fome

reafon to think, is that on which the cicatricula lies ; that being com-

monly uppermoft 1 the fhell, efpecially in fome fpecies of eggs more
I think, than others.
’ AND
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AnD then as to the aé& itfelf of incubation,
what a prodigious inftinét is it, in all or almoft
all the feveral fpecies of birds, that they, and
only they, of all creatures, thould betake them-
felves to this very way of generation ! How fhould
they be aware that their eggs contain their young,
and that their produion is in their power¥!
What fhould move them to betake themfelves
to their nefts, and there with delight and pa-
" tience to abide the due number of days! And
when their young are gotten into the world, I
have already fhewn how admirable their art,
their care, and v is in bringing them up until,
and only until, they are able to fhift for them-
felves.

AND daftly, when almoft the whole tribe of
birds do thus, by incubation, produce their
young, it is.a wonderful deviation, that fome
few families only fhould do it in a more nover-
cal way *, without any care or trouble at all,

only

~ All birds lay a certain number of eggs, or nearly that number,
and then betake themfelves to their incubation; but if their eggs be
withdrawn, they will lay more. Of which, fee Mr. Ray’s Wifdom
of Gud, p. 137.

* The tahon is a bird no biggerthan a chicken, but is faid to lay
an egg larger thac a goofe!’s egg, and bigger than the bird itfelf.
Thefe they lay a yard deep in the fand, where they are hatched by
the warmth of the fun, after which they creep out, and get to

D3, fea
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only by laying their eggs in the fand, expofed
to the heat and incubation of the fun. Of this
the Holy Scripture itfelf gives us an inftance in
the oftrich : of which we have an hint, Lam. iv.
3- ¢ The daughter of my people is become
¢ cruel, like the oftriches in the wildernefs.’
This is more plainly exprefled in Job. xxxix. 14,
13, 16, 17. ¢ (The oftrich leaveth her eggs in
¢ the earth, and warmeth them in the duft, and
¢ forgetteth that the foot may crufh them, or
¢ that the wild beaft may break them. She is
¢ hardened againft her young ones, as though
¢ they were not hers; her labour is in vain,
¢ without fear. Becaufe God hath deprived her
¢ of wifdom, necither hath he imparted unto her
¢ underftanding.” In which words I fhall take
notice of three things: 1. Of this anomalous
way of generation. It is not very ftrange, that
no other incubation but that of the fun, thould

fea for provifions, Navarette’s account of China, in Colle&. of.
Voyages, vol. 1. This account is, in all probability, borrowed
from Nieremberg, or Hernandez, (that copied from him,) who
calls this bird by the name of Daie, and its eggs tapun, not the bird
itfelf, as Navarette doth. But my friend, Mr. Ray, faith of it,
¢« Hiftoria ifthzc proculdubio fabulofa et falfa ef. Quamvis enim
aves nonnullz maxima ova pariwnt, ut v. g. Alkz, Lomwig,
« Arates, Ar&lice, Sic. hujufmodi tamen unum duntaxat, non plura?
¢ ova ponuat antequam incubent : nec ullam in rerum natura avem
¢ dari exiftimo cujus ova albumine carcaut. Cum albumen pracipua
¢ ovi pars fit, quodque primum feetui alimentum fubminiftrat.’ Raii.
Synop. Av. Meth. p. 155.

produce
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produce their young; but it s very odd and
wonderful that any one fpecies fhould vary at all
. from the reft of the tribe. But above all, 2. The
fingle care of the Creator, in this cafe, is very
remarkable, in fupplying fome other way the
want of the parent-animal’s care and imgrty, fo
_ that the'young fhould, netwithftanding, be bred '
up in thofe large and barren defarts of Arabia
. and Africa, and fuch like places where .thofe
birds dwell, the moft unlikely and unfitting, in
all human opinion, to afford fuftenance to young
helplefs creatures ; but the fitteft therefore, to
give demonftrations of the wifdom, care, and
efpecial providence of the infinite Creator and
Confervator of the world. 3. The laft thing I
thall remark 1is, that the inftin&s of irrational
animals, at leaft of this fpecified in the text, are
attributed to God. For the reafon the text
gives why the ¢ oftrich is hardened againft her

¥ ¢« The eggs of the oftrich being buried in the fand, are cherithed
¢ only by the heat of the fun, till the young be excluded : for the
¢ writers of narural hiftory do generally agree, that the old birds,
¢ afcer they have laid and covered their eggs in the fand, forfake
¢ them, and take no more care of them,” Willough. Ormith. I, 2
c. 8. fedt. 1.

But there is another oftrich [of America] which Acaret tells us of,
that takes more care of her young, by carrying four of her eggs, a
lietle before fhe hatcheth, to four parts of her neft, there to breed

worms for food for her young. Acaret’s Difc. in Phil, Tranf,
N°¢ 8g.

Ds4 e young
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¢ young ones, as though they were not hers,’

» ¢ becaufe God hath deprived her of wifdom,
¢ and not imparted underftanding unto her; i. e.
he hath denied her that wifdom, he hath not
imparted that underftanding, that z, that na-
tural inftin& to provide for and nurfe up her
young, that moft other creatures of the fame,
and other tribes, are endowed with,

Trus I have difpatched what I intended to
infit upon concerning the ftate of this fet of
animals; of which, as alfo of their admirable
inftincts, a great deal more might deferve our
efpecial obfervation; particularly the admirable
curiofity, art, and variety of nidification 2, ufed
among the various fpecies of birds; the great
{agacity, and many artifices ufed by them in the
inveftigation and capture of their prey 2, the due
proportion of the more and lefs ufeful, the fcar-
city of the voracious and pernicious, and the
_ plenty of the manfuete and ufeful ®. Alfo the
variety of their motionsand flight might deferve
confideration, the fwiftnefs of fuch whofe food
is to be fought in far diftant pla:es, and different

= See book iv. chap. 13.
* See book iv. chap. 11. and 14.

b Seebook iv. the begianing of chap. 10.

feafons ;
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feafons ©; the flower motion, and fhort ﬂights,
of others more domeftic; and even the auk-
wardnefs of fome others to flight, whofe food is
near at hand, and to be gotten without any
great occafion of flightd. Thefe, and divers
other fuch like things as thefe, I fay, I might
have fpoken more largely unto; but I fhall pafs
them by with only a bare mention, having al-
ready taken notice of them in the company of
_other matters of the like nature, and manifefted
them to be ats of excellent defign, wifdom, and
providence in the great Creator.

¢ See book iv. chap. 8.

4 The colymbi, or duckers, having their food near at hand m
the waters, are remarkably made for diving thercin. Their heads
are fmall, bills tharp-pointed, wings fmall, legs flat and broad,-and
placed backward, and nearerthetail than in other birds ; and lafily,
their feet, fome are whole-footed, fome cloven footed, but with-
al fin-toed. Vide Willough. Oraith. l. 3. fe&. 5.

CHAP.
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CHAP. V.

THE CONCLUSION.

AND now if we refle& upon the whole mat-

ter, we fhall here find another large tribe
of the creation, abundantly fetting forth the wif-
dom and glory of the great Creator. We praife
the ingenuity and invention of men, for the con-
trivance of various pneumatic engines ; we think
them witty, even for their unfuccefsful attempts
to fwim in, and fail through that fubtle element
the air ; and the curious mechanifm of that ar-
tift is had in remembrance, and praifed to this
day, who made a dove, or an eagle ¢ to fly but a
fhort fpace. And is not therefore all imaginable
honour and praife due to that infinite Artift,
that hath fo admirably contrived and made all
the noble variety of birds ; that hath, with fuch
incomparable curiofity and art, formed their bo-

¢ Vide book v, chap. 1.

dies
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dies from head to tail, without and within, that
not' fo much as any mufcle, or bone, no, not
even a featherf is unartificially made, mifplaced,
redundant, or defetive, in all the feveral fami-
lies of this large tribe? But every thing is fo in-
comparably performed, fo nicely fitted up for
flight, as to furpafs even the imitarion of the
moft ingenious artificer among mortal rational
beings. ‘

f ¢ Deus non folum angelum, et hominem, fed nec exigui etcon.
¢ temtibilis animantis vifcers, nec avis pennulam, nec herbz flofcue
¢ lum, nec arboris folium, fine fuarum partium convenientia dereliq
¢ quit.” Auguftin. de Civ. Dei L. 5. ¢ 11,

BOOK
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B O OK VI

OF INSECTS AND REPTILES.

CHAUP L

OF INSECTS IN GENERAL.

HAVING difpatched that part of the animal
world, which ufed to be accounted the
more perfe, thofe animals ftiled lefs perfe&, or
imperfe&, will next deferve a place in' our fur-
vey, becaufe when ftri®tly inquired into, we
fhall find them to be fo far from deferving to be
accounted mean and defpicable parts of the crea-
tion, owing their original and produétion to pu-
trefaltions, &c. as fomehave thought, that we fhall
find
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find them, I fay,noble, and moft admirable works
of God. For asthe famousnatyral hiftorian, Pliny%,
prefaceth his Treatife of Infes, to prevent the
reproach of condefcending, as might be thought,
to fo mean a fubjeét; ¢ Ingreat bodies, faith he,
¢ nature had a large and eafy thop to work upon
¢ obfequious matter; whereas, in thefe fo fmall,
¢. and as it were' no bodies, what footfteps of rea-
¢ fon, what power what great perfe&ionis there!’
Of this having given an inftance or two of the ex-
quifite fenfes, and curious make of fome infectsh,
he then goeson, ¢ We admire, faith he, the tur-
¢ rigerous fhoulders of elephants, the lofty
¢ necks and crefts of others: but, faith he, the
nature of things is never more complete than

LY

s ¢ In magnis fiquidem corporibus,” &c. Plin. Nar. Hift. L. 13.
C. 2. '

] Ubi tor fenfus collocavitin culice? Et funt alia di&u minora.
¢ Bcd ubi vifum in eo prxtendit Ubi guftatum applicavit? Ubi
odoratum inferuit ? Ubi verotruculentam illam et portione maxi-
mam vocem ingeneravit? Qua fubtilitate pennas adnexuit? -
pralongavit pedom crura ? Difpofuit jejunam caveam, uti alvum ?
Avidam {anguinis, et potiflimum humani, fitim, accendit? Telum
vero perfodiendo tergori, quo fpiculavit ingenio? Atque ut in
capaci, cum cerni non poffit exilitas, ita reciproca geminavit arte,
ut fodiendo acuminatum pariter forbendoque fiftulofum effer. Quos
teredini ad perforanda robora cum fono tefte dentes affixit? Po-
tifimumque e ligno cibatum fecit: fed turrigeros elephantorum mi-
ramur humeros, taurorumque colla, et truces in fublime ja&us,
tigrium rapinas, leonum jubas, cum rerum natura nufquam magis
¢ quam in minimis, tota fit.” Plin. ibid, .

-

-

-

-

¢ in
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in the leaft things.” For which reafon he in-
treats his readers, as I do mine, ¢ that becaufe
they flighted many of the things themfelves
which he took notice of, they would not
therefore difdainfully condemn his accounts
of them, fince faith he, in the contemplation
of nature, nothing ought to feem fuperfluous.’

L] n N & a & n

THus that eminent natufalift hath made his
own, and my excufe too; the force and verity
whereof will farther appeap, by what I fhall fay
of thefe animals, which (as defpicable as they
have been, or perhaps may be thought) we fhall
find as exquifitely contrived, and curioufly made
for that place and ftation they bear in the world,
as any other partof the animal world. For if we
confider the innumerable variety of their fpecies,
the prodigious numbers of individuals, the ﬂaape
and make of their little bodies, and every part
thereof, their motion, their inftin&s, their re-
gular generation and produion; and, to name
no more, the incomparable beauty and luftre of
the colours of many of them, what more admi-
rable and more manifeft demonftration of the
infinite Creator, than even this little contemned
branch of the animal world ! But let us take a
thort view of particulars.

CHAP.



THE SHAPE OF INSECTS. 63

CHAP. IL

OF THE SHAPE AND STRUCTURE OF INSECTS,

LET us begin with the fhape and fabric of
their bodies : which, although it be fome-
what different from that of birds, being particu-
larly, for the moft part, not fo fharp before, to
cut and make way through the air, yet is better
adapted to their manner of life. For, confider-
ing that there is little neceffity of long flights,
and that the ftrength and a&ivity of their wings
doth much furpafs the refiftance their bodies
meet with from the air, there was no great oc-
cafion their bodies fhould be fo tharpened before.
But the condition of their food, and the manner
of gathering it, together with the great necef-
fity of accurate vifion, by that admirable pro-
vifion made for them by the reticulated cornea of
their eyes; thefe things, I fay, as they required
a larger room, fo were a good occafion for the
largenefs




64 THE SHAPE OF INSECTS.

largenefs of the head, and its amplitude before.
Bur for the reft of their body, all is well made,
and nicely poifed for their flight, and every
other of their occafions.

AnD as their fhape, fo the fabric and make of
their bodies is no lefs accurate, admirable,
and fingular; nor built throughout with bones,
and covered with fleth and fkin, as in moft other
amimals; but covered with a curious mail of a
middle nature’, ferving both as fkin and bone
too, for the fhape, as well as ftrength and guard,
of the body ; and as it were on purpofe to thew,
that the great contriver of nature is not bound
up to one way only.

1 ¢ Infe&a non videntur nervos habere, nec offe, nec fpinas,
¢ pec cartilaginem, nec pinguia, nec carnes, nec cruftam quidem
¢ fragilem, ut quadam marina, nec quax jure dicatur cutis: fed

¢ mediz cujufdam inter omnia hxc naturx corpus,’ &c. Plin. Nat-

Hift. L 11 c. 4.

CHAP,
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CHAP I

OF THE EYES AND ANTENNZE OF INSECTS.

TO this laft-mentioned guard, we may add

that farther guard provided in the eyes
and antennz. The ftrufture of the eye is, in
all creatures, an admirable piece of mechanifm;
but that obfervable in the eyes of infets fo pe-
culiar, that it muft needs excite our admiration :
fenced with its own hardnefs, yea, even its own
accurate vifion, is a good guard againft external
injuries ; and its cornea, or outward coat, all
over befet with curious, tranfparent, lenticular
inletsX, enabling thofe creatures to fee, no doubt,

very

X The cornea of flies, wafps, &c. are fo common an cntertain-
ment with the microfcope, that every body knows itis a curious
picce of lattice-work. In which thisisremarkable, that every fora-
men is of a lenticular nature; fo that we fve objefts through them
topfey-turvey, as through fo many convex glaffes : vea, they be-
comea {mall telefcope, when there is a duc focal diftance between
them and the lens of the microfcope. :

Vor. 1L E This
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very accurately every way, without any inter-
val of time or trouble to move the eye towards
obje&s.

AND as for the othet part, the antennz, or
feclers, whatever their ufe may be in cleaning
the eyes, or other fuch like ufe; they are, in all
probability, a good guard to the eyes and head,
in their walk and flight, cnabling them, by the
fenfe of feeling, to difcover fuch annoyances;
which, by their proximity, may perhaps efcape
the reach of the eyes and fight . Befides which;

they

This lenticular power of the cornea, fupplies, as I imagine,
the place of the chryftalline, if not of the vitreous humoor too,
there being neither of thofe humours that I could ever find (al-
though, for truth’s fake, I confefs I have not been fo diligent as I
might in this inquiry ;) but inftead of humours and tunics, I ima-
gione that every lens of the cornea hath a diftin& branch of the optie
nerve miniftering to it, and rendering it as fo many diftinét eyes.
So that as moft animals are binocular, fpiders, for the moft part
oflonocular, and fome, (as Mr. Willoughby thought, Raii Hift. In-
fe&t. p. 13.) fenocular; fo flies, &e. are multocular, having as
many eyes as there are perforations in their cornea. By which

. means, as other creatures are obliged to turn their eyes to objeéts,
thefe have fome or other of their eyes ready placed towards objels,
nearly all round them : thus particularly it is in the dragon-fly,
libella, the greateft part of whofe head is poffefled by its eyes :
which is of excellent ufe to that predacious infeét, for the ready
fecing and darting at fmall flies all round it on which it preys.

! It is manifeft, that infe&s clean their eyes with their fore legs,
as well as antennz, And confidering, that as they walk along,
they are perpetually fecling, and fearching before them, with their

feclers,
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they are a curious piece of workmanthip, and in
many, a very beautiful piece of ® garniture to
the body.

feelers, or antennz; therefore I am apt tothink, that befides wiping
and cleaning the eyes, the ufes here nained may be admitted. For
as their eyes are immoveable, fo that no time is required for the
turning their eyes to objefls; fo there is no neceflity of the re-
tina, or optic nerve being brought nigher unto, or fet farther off
from the cornea, which would require time, a» itis in other ani-
mals: but their cornea and optic nerve, being always at one aod
the fame diftance, arc fitted only to fee diftantial objefts, bur not
fuch as are very nigh: which inconvenience the feelers obviate, left
it fhould be prejudicial, in occafioning the infc@ to sun its head
againtt any thing.

And that this, rather than the wiping the cyes, is the chief ufe
of the feelers, is farther manifeft from the antenna of the fleth-fly,
and many other infels, which are fhort, and ftrait, and incapable
of being bent unto, or extended over the eyes : as alfo from others
enormoufly long, fuch as thofe of the capricorni, or goat-chafers,
the cadew-fly, and divers others, both beetles and flies. '

= The lamellated antennz of fome, the clavellated of others, the
neatly articulated of others, the feathered and divers other forms of
others, of the fcarab, papilionaceous gnat, and other kinds, are fur-
prifingly beautiful, when viewed through a microfcope. And in
fome, thofe anteanz diftinguifh the fexes : as in the gnat-kind, all
thofe with tufts, feathers, and brufh-horns, are males ; thofe with
fingle-fhafied antenn=x, are females.

E a2 CHAP.
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CHAP 1V,

OF THE PARTS AND MOTION OF INSECTS,

FROM the head pafs we to the members, con-
cerned in their motion. And here we have
a copious fubject, if I was minded to expatiate.
I might take notice of the admirable mechani{m
in thofe that creep; the curious oars in thofe
amphibious infeés that {fwim and walk®; the
incomparable provifion made in the feet of fuch
as walk, or hang upon fmooth furfacese; the

' great

» All the families of hydrocanthari, notone&li, &c. have their
hindmoft legs made very nicely, with commodious joints,and briftles
on cach fide towards the end, ferving for oars to fivim; and then,
rearer the body, are two fiff {pikes, to enable them to walk, when
occafion is. :

° T might here tame divers flies, and other infcéls, who, befides
their fharp hooked nails, have alfo fkinny palms to their feet, to
enable them to flick on glafs, and other fmooth bodies, by means of
the prefflure of the atmofphere. But becaufe the example will il
lufiratc another woik of nature, as well as this, I fhall chufe a fingu-

- 4 lar
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great ftrength and {pring in the legs of fuch as
leap P; the ftrong and well-made feet and talons
of fuch as diga: and, to name no more, the ad-
mirable faculty of fuch as cannot fly, to cenvey
themfelves with fpeed and fafety, by the help
of their webs®, or fome other artifice, to make

' " their

Tar piece of meehanifm, in one of the largeft forts of hydrocanthax:i.
Of thefe large ones there are two forts, one largeft, all black, with
antennz handfomely emboffed at the ends. The cther fomes
what lefler, hardly fo black, with capillary antenna; the forehead,
edges of the vagina, and two rings on the thorax, of a tawny colour.
The female hath the vagina prettily furrowed, the male {mooth.
But that which is moft to aur purpofe in this male, is a flap, or hol-
lowifh cap near the middle joint of the fore-legs, which, when clap-
_ped on the fhoulders of the female in coitu, fticks firmly thereon,
‘after the manner, as T have feen  boys carry heavy ftones, with only
. va wet pxcce of leather clapped on the top of the ftone.

? Thus grathoppers and crickets have brawny ftrong thighs, with
long, flender, but firong legs, which enable them to leap with
great agility and firength.

¢ I have wondered to fee with what great v’uickl;cl'h art, and
firength, many vefpz-ichneumons, wild-bees, and beetles, perforate
the carth, yea, even wood itfelf: out the moft remarkable animal ia
this way, is the mole-cricket, in book iv. chap. 13,

* T have, with pleafure, of-en feen 4piders dart out their webs,
and fail away by the help thereof. For the manner of which, fee
Mr. Lowthorp’s Abridgm. val. ii. p. 724. from Dr. Lifter and Dr.
Hulfe, who both claimed the difcovery thereof. And both do feem
to have hit thereupon, without any forc-knowledge of what each
other hath difcovercd, as is faid in the laft cited place, and as [
more particularly find' by Mr. Ray’s Philofo. Letters, printed Anno
2718, p. 95, &c. By which alfoI find, the two ingenious dottors-
were very modeft in their claims, and very amicable in the matter.
§n-one of Dr. Lifter’s to Mr. Ray, he thinks there is a fair hint of

E3 tie
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their bodies lighter than the air*: thefe, and a
multitude of other fuch things as thefe, I might,
I fay,

the darting of fpiders in Ariftot. Hift. An. L. g. ¢. 39. And in
Pliny, 1. 11. ¢c. 24. But for their failing, that, the ancients are
‘filent of, and he thinks it was firft feen by him. And in asother
letter, Jan. 20. 1670, fpeaking of the height fpiders are able to fiy,
he faith, ¢ Thelaft O&tober, &c. I took notice that the air was very
¢ full of webs, Iforthwith mounted to the top of the highett fteeple
¢ on the Minfter, (in York,) and could thence difcern them yet ex-
¢ ceeding high above me. Some that fell, aud were entangled upon
¢ the pinnacles, I took, and found them to be lupi; which kind fel-
¢ dom or never enter houfes, and cannot be fuppofed to hgve taken
" ¢ their flight from the fteeple.’

* There are, I imagine, divers animals, as well as fpiders, that
have fome way of conveyance, as little known to us, as that of fpi-
ders formerly was. Thus the fquillula, pulices arborefcentes, and
microfcopical animalcules of the ftagnating waters, fo numerous in
¢ them, as to difcolour fometimes the waters, and make them look
as if they were tinged red, yellow, or green, or covered with a
thick green fcym; all which is nothing but amimalcules of thae
colour. That thefe creatures have fome way of conveyance, T con-
clude, becaufe moft Ragnating waters are ftocked with them, new
pits and pouds, yea, holes and gutters on the tops of houfes and
fteeples. That they are not bred there by equivdcal generation, every
ingenious, confidering philofopher will grant ; that they havenot legs
for travelling fo far, is manife® from infpe&ion: and therefore I
am apt to think, that they have fome faculty of inflating their bodies,
or darting out webs, and making their bodies buoyant, and lighter
than air; or their bodies, when dry, may be lighter than air, and
fo they can fivim from place to place ; or the eggs of fuch as are
oviparous, may be light enough to float in the air. But then the
viviparous (as my late ingenious friend, Mr. Charles King, thewed
me the pulices aquatices arborefcentes are ; thefe, I fay,) cannot be
t is way accounted for. The caufe of thefe latter fufpicions was,
that in the fummer months, I have feen the pulices arborefcentes,

and

v
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I fay, take notice of, as great evidences of the
infinite Creator’s wifdom : but left I fhould be
too tedious, I will confine my obfervations to
the legs and wings only. And thefe, at firft
view, we find to be incomparably fitted up for
their intended fervice, not to overlaad the body,
nor in the Jeaft to retard it ; but to give it the
moft proper and convenient motion, What, for
. example, can be better contrived, and made for
this feryice than the wings! Diftended and
ftrengthened by the fineft bones, and thefe
covered with the fineft and lighteft membranes,
fome qf them adorned with neat and beauti-
ful feathers®; and many of them provided with
the fineft articulations, and foldings, for the
wings to be withdrawn, and neatly laid up in
their vaginz, and cafes, and again readily ex-
tepded for flighe”,

Axp

and the green fcum on the waters, nothing but animalcules, as I
faid, lic in a manover dry on the furface of the waters ; at which
time, as I have thewa in book iv. chap. 11. thofe animalcules co-
pulate ; and, perhaps, they may, at the fame time, change their
quarters, and feek out new habitations for their numerous offspring,
as well as themfelves. .

¢ It is well known to all perfons any way converfant in microfco-
pical obfervations, that thefe elegant colours of moths, and butter-
flies, are owing to neat and well-made feathers, fet with great cu.
. riofity and exalnefs in"rows, and good order.

v All that have elytra, fcarabs, (who have whole elytra, or
reaching to the podex, or the ‘Huumwriéaripol, fuch as ear-wigs, snd
E 4 ftaphilini
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aND then for the poifing of the body, and
keeping it upright, and fteady in flight, it'is an
admirable artifice and provifion for this purpofe;
in fome, by four wings"; and in fuch as have
but two, by pointels, and poifes placed under
the wings, on each fide of the.body. '

Anp lafily, it is an amazing thing to reflect
upon the furpnzmg mmutencfs art, and cus
noﬂty

ftaphilini.of all forts,) do, by a very curious mechanifm, extend and
withdraw their membranaceous wings, wbercwuh they chiefly fly’;
and it is very pretty tp fee them prepare themfelves for flight, by
thrufting out,-and unfolding their wings, and again withdraw thofe
joints, and neatly fold in the. membranes, to be laid up fafcly in
their elytra or cafes. For which fervice the bones are well placed,

and the joints miniftring thereunto are accurately contrived, for thg
moft compendious, and commodibus faldmg up the wmgs.

= For the kecping the body fteady and upright in flight, it gene-
rally holds true, if I miftake not, that all the bipennated infe&ts have
poifes joined to the body, under the hinder part of their wings: but
fuch as have four wings, or wings with elytra, none. If one of
the poifes, or one of the leffer auxiliary wings be cut off, the infe&
will fly as if -one fide over-balanced the other, until it faljeth on
the ground ; fo if both be cut off they will fly aukwardly, and une
fteadily, manifefting the defeét of fome very neceffary part. Thefe
poifes, or pointels, are, for the moft part, little balls, fet at the
top of a ilender Ralk, which they tan move every way at pleafure.
In fome they ﬂand alone, in others, as in the whole fleth-fly tribe,
they have little covers or fhields, under which they lie and move.
- The ufe, no doubt, of thefe po:fcs, and fecondary lefler wings, is te
poife the body, and to ‘obviate all the vacillations thereof in flight ;
ferving to the infect, as the long pole, laden at the ends with lead,

doth the rope-dancer. - . .
‘ As
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riofity of the joints ¥, the mufcles, the teﬁdons,
the nerves, neceffary to perform all the motions
of the legs, the wings, and every other part,
1 have already mentioned this in the larger
animals; but to confider, that all thofe things
concur in minute animals; even in the fmal-
left mite; yea, the animalcules, that, without
good microfcopes,' efcape our fight; to con-
fider, I fay, that thofe minuteft animals have all
the joints, bones, mufcles, tendons, and nerves,
neceflary to” that britk and {wift motion that
many of them have, is fo ftupenduous a piece of
eurious art ¥, as plainly manifefteth the power
T S and

* As all the parts of animals are moved by the help of thefe;
fo there is no doubt but the minuteft animals have fuch like parts
but the mufcles and tendons of fome of the larger infe&ls, and fome
of the Jeffer teo, may be fien with a microfcope.

= The minute curiofities, and inimitable fineries, obfervable in
thofe leffer animals, in which our beft microfcopes difcover no batch,
1o rude ill-made work,’ contrary to what is in all aruficial works of
man, do they not far more deferve our admiration, than thofe ce-
lebrated pieces of human art? Such as the cup made of a pepper-
corn, by Ofivald Nerlinger, that held twelve hundred ivory cups,
all gilt on the edges, and Raving each of them a foot, and yet af-
fording room for four hundred more, in the Ephem. Germ. T. ;.
Addend. ad obf. 13. Such alfo was Phton in a ring, which Galen
thus reflefts upon, when he fpeaks of the art and wifdom of the
Maker of apimals, particularly fuch as are fmall: ¢ Quanto,” faith
he, ¢ ipfum niious fuerit, tanto majorem admirationem tibi exci-
~ ¢ tabir; quod declarant opifices cum in corporibus parvis aliquid
‘o . ¢ in-
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and wifdom of the infinite contriver of thofe
inimitable fineries. But having. named thofe
minute animals, why fhould I mentioa only any
one part of their bodies, when we have, in that
little compafs, a whole and complete body, as
exquifitely formed, and, as far as our fcrutiny
can poffibly reach, as neatly adorned, as the
largeit animal! Let us confider, that there we
have eyes, a brain, 2 mouth, a ftomach, en-
trails, and every other part of an animal body,
as well as legs and feet; and that all thofe parts
have each of them their neceflary apparatys
of nerves, cf various mufcles, and every other
part that other infeCts have; and that all is
covered and guarded with a well-made tegu-
ment, befet with briftles, adorned with peat
imbrications, and many other fineries. And laft-
ly, let us canfider in how little compafs all art
and curiofity may lie, even in a body many

¢ infculpant : cujus generis eft quod nuper quidem in annulq
¢ Phztonta quatwor equis imvetum fculpfit. Omnes enim equi
¢ frenum, os, et dentes anteriores habebant,” &c. And then hav-
ing taken notice, that the legs were no bigger than thofe of a gnat,
he fhews that their make did not come up to thofe of the gnat; as
alfo, faith he, ¢ Major adhuc alia quadam efle videtur artis ejus,
¢ qui pulicem condidit. vis atque fapientia, quod, &c. Cum igitué
¢ ars tanta in tam abjeCtis apimalibus appareat,~~quantam ejus vim
¢ ac fapientiam in przftantioribus inefle putabimus?* Galen, de
ufu Part. I, 17. . 1. fin,

times
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times lefs than a fmall grain of fandv; fo that
the leaft drop of water can contain many of
them, and afford ‘them alfo fufficicnt room to
dance and frifk about inz.

Having furveyed as many of the parts
of infe€ts as I care to take notice only of;
I fhall, in the next place, fay fomewhat of
their flate, and circumftances of life. And
here 1 fhall take notice only of two things,
which have been only hinted at before; but
will deferve more particular confideration here,
as being ats of a wonderful inftiné&t ; name-
ly, their fecurity of themfelves againft win-
ter; and their fpecial care of preferving their
fpecies,

y It will in fome meafure appear, how wonderfully fome minutg
microfcopical animalcules.are, by what follows in the next note,
But becaufe more particular examples would be endlefs, I thall re-
fer to the obfervations of Mr. Lewenhoeck, and others, in the Phi-
lof. Tranf. and clfewhere,

* It is almoft impoffible, by reafon of their perpetual motion,
and changing places, to count the number of the animalcules, in
only a drop of the green fcum upon water; but I guefs Thave fome-
times feen not fewer than one hundred friking about in a drop no
bigger than a pin’s hesd. PBut in fuch a drop of pepper-water, &
far greater number ; thefe being much lefs than thofe.

CHAP.



76 INSECTS SECURITY AGAINST WINTER,

CHAP. V,

THE SAGACIPTY OF INSECTS TO SECURE THEM=
SELVES AGAINST WINTER,

T is an extraordinary a& of inftin& and
fagacity, obfervable in the generality of the
infe&-tribe, that they all take care to fccurc
themfelves, and provide againft the neceffitics
of winter : that when the diftrefles of told and
wet force them, they fhould retire to warm and
dry places of fafety, is not firange; but it is a
prodigious act of the infinite Confervator’s care,
to enable fome to live in a different kind of in- -
fe&-ftate ; others to live, as without a&tion, fo
without food ; and others that act and eat, to Jay
up in fummer fufficient provifions againft the
approaching winter. - Some, I fay, live in a dif-
ferent ftate; for having fufficiently fed, nourifh-
ed, and bred up themfelves to the perfecion
of their vermicular nympha-ftate, in the fummer-
months,
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ponths, they then retire to places of fafety,
and there throw off their nympha, and put on
their aurelia, or chryfalis-ftate, for all the winter,
in which there are no occafions for food. This
‘is the conftant method of many families of the
infe&-tribe 2.

But there are others, and fome of them in
their moft perfect ftate too, that are able to
fubfit in a kind of torpitude, or fleeping
ftate, without any food at all; by reafon, as
there is no adion, fo no wafte of body, no

expence of f{pirits, and therefore no need of
food®.

Bur

* Tt would be endlefs to enter into particulars here, becaufe all
the papilionaceous, fleth and ichneumon-fly tribes, and all others
that undergo the nympha and aurelia-ftate, between that of the egg
and the mature-ftate, which are very numerous, appertain to this
pote. For a fample thereof only, I fhall sake what fome Tnay think
a mean one, but if confidered, deferves our admiration, and that i<,
the fagacity of the white-butter-fly caterpillar, which having fud i:-
felf its due time, then retires to places of fecurity. I have feen great
trains of them creeping up the walls and pufts of the next houfes,
where, with the help of fome cob-webs, like filaments, they hang
themfelves to the ciclings, and other commodious places, and then
‘becomne aureliz ; in which ftate and places they hang fucure from
the wet and cold, till the {pring, and warmer months, when they are
tranfinuted into butter-fies.

b I fhall not name any of the particular fpecies of infes which
live in this flate, becaufe they are very numerous, but caly remark
two
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Bur for others that move and a, and nced
food, it is a prodigious inftinét and forefight the
Creator hath imprinted on them, to lay up fuffi-
cient food in fummer for thie winter’s © neceffities
and occafions. And it is very pretty to fee
with what unwearied diligence all hands are at

two things obfervable in their fagacity in this matter : 1. That they
are not driven by ftrefs of weather to their retirement, but feem as
naturally to betake themfelves thereto, as other animals do to reft and
fleep. For before the approach of cold weather, tuwards the end of
fummer; we may fee fome kinds of them flocking together, in great
numbers, within doors, as fwallows do a little before they leave us,
as if they were making ready for their winter’s rett. 2. That every
fpecies betakes itfelf to a proper convenient receptacle ; fome under
the waters, to the'bottom of ponds; fume under the earth, below
the froft; fome under timber, ftone, &c. lying on the ground;
fome iato hollow trees, or under the bark, ot in the wood ; fome into
warm and dry places ; and fome into dry alone.

¢ There are not many kinds that thus provide their food before-
hand. The moft remarkable, are the antand the bee; concerning
the firft of which, Origen bath this remark, viz. ¢ De folertia for.
¢ micarum, vemurz hyemi mature profpicientium, fibique invicem
¢ fub onere feflis fuccurreatium; quodque fruges arrofas condunt,
¢ ne rurfus enafcantar, fed per annum alimento fint, non ratiocina~
¢ tionem formicarum in caufa debemus credere, fed almam matrem
¢ naturam bruta quoque fic ornantem, ut etiam minimis addat fua
¢ quzdam ingenia.’ Orig. cont, Celf. 1. 4. .

But as for wafps, hornets, bumble-bees, and other wild-bees,
vefpz-ichneumons, and divers others that carry in materials for
nefts and food ; this is only for the fervice of their generation, for
hatching their eggs, and nourifhing their young, not for fupplies in
winter ; for they all forfake their nefts towards winter ; and retire
to other quarters, living, I conceive, without food all that time.

3 ~ work
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work for that purpofe, all the warmer months.
Of this the Holy Scripture itfelf gives us an
inftance in the ant, calling that little animal
¢ exceeding wife,’ Prov. xxx. 24. And the
reafon is, ver. 25. ¢ The ants are a pcOpie not
¢ ftrong, yet they prepare their meat in fum-
¢ mer.” And therefore Solomon fends the flug-
gard to this little contemptible creature, to learn
wifdom, forefight, care, and diligence, Prov.
vi. 6, 7, 8. ¢ Go to the ant, thou fluggard, con-
¢ fider her ways, and be wife : which having no
¢ guide, overfeer; or ruler, provideth her meat
¢ in the fummer, and gathereth her food in the
¢ harveft. '

To this f{criptural example, give me leave to
anticipdte, and fubjoin an obfervation of the
farther great wifdom of this little creature; and
that is their unparalleled zropm, their tendernefs,
fagacity, and diligence, about their young 9.

It

¢ ¢ Hos vermiculos [formicarum ova vulgo vocatos] incredibili

¢ Zropywet cura formicz educant,fummamque dant operam, ne vel tan-
¢ tillum, quod fpeétet eorum vermiculorum educationematque nutri-
¢ tionem, omittant: quem in finem fere femper eofdem ore circumpor-
¢ tant fecum, nc ulla cos lxdat injuria. In mufeo meo nonnullas iftius
¢ generis formicas, vitro terra repleto, conclufas cum vermiculis iftis
¢ adfervabam : ibinon fine jucunditate fpe&tabam, quoterra fieret in
¢ fuperficie ficcior, eo profundius formicas cum fztibus fuis prorepere:
¢ cum vero aquam adfunderem, vifu mirificum erat, quanto efleftu,
¢ quanta folicitudine, quanta Zroy5 omnem in ¢o collocarent operam,
‘we



- &

80  INSECTS SECURITY AGAINST WINTER.

It is very diverting,. as well as admirable to fcc;
with what 4ffeCtion and care they carry about
their young in their mouths, how they expofe
themfelves to the greateft dangers, rather than
leave their young expofed or forfaken; how
they remove them from place to place in their
litcle hills, fometimes to this part, fometimes
to that, for the benefit of convenient warmth,
and proper moifture ; and then again withdraw,
and guard them againft rain and cold. Now,
that this great wifdom which the Scriptures at-

tri-

[N

ut foetus fuos ficciore et tuto loco reponerent, Szpius vidi, cum
aliquot diebus aqua caruiffent, atque cum affufo tantillo aquz
teram illum hume&arem, e veftigio a formicis feetus fuos eo loci
fuiffe allatos, quos ibi diftinéte confpiciebam moveri atque fugere
humorem. Multoties fui conatus, ut eos vermisulos ipfe educa-
rem, at femper conatum fefellit eventus : neque ipfas fotmicaium

-

Ly

-

¢ nymphas alimenti jam non indigas unquam fine ipfis formicis po-

-

tui potu artificiali excludere.’ J. Swammerd. Epilog. ad Hift.
Infe&t. p.153. )

Sir Edward King, wlio wa# very curious in examining the gene-
ration of ants, obferves their great care and diligerice, 1. About
their {perm, or true eggs, which is a fine white fubfance, like
fugar, which they dilligently gather intoa heap, when fcattered,and
on which they lie in multitudes, I fuppofe, by way of incubation.
2. I have obferved, faith he, in fummer, that in the morning they
bring up thofe of their young, called ant eggs, towards the top of the
bank ; ‘fo that you may, from 10in the morning, until 5 or 6 in the
afternoon, find them near the top—for the moft part on the fouths .-
fide the bank. But towards 7 or 8 at night, if it be cool, or likely
to rain, you may dig a footdeep before you can find them. Phil.
Tranf. N° 23. or Mr. Lowthorp’s Abrigment volume 2. page 7,
and 9. :

The
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tribute unto, and is difcernible in this little ani-
mal, is owing only to the inftin&®, or infufions
of the great Confervator of the world, is evi-
dent, becaufe either this wifdom, thought, and
forecaft, is an a& of the animal itfelf, or of
fome other being that hath wifdom. But the
animal being irrational, it is impoffible it can
be its own a&, but muft be derived, or re-
ceived from fome wife being. And: who?
‘What can that be, but the infinite Lord, confer-
vator, and governor of the world !

Vor. 1I. F CHAP.
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CHAP VI

A [

OF ":“; CARE OF INSECTS ABOUT THEIR YOURG,

HE other notable inftih& I am to treat of,
is the peculiar art and care of the infe&-
tribe, about the prefervation of their fpecies.
Here I might fpeak of many things, but I have
occafionally mentioned divers of them before,
under fome or other of the general heads, and
therefore fhall fix only upon two things relating
to their fpecial art and care about the produc-
tion © of their young, which have not been fo
particulasly fpoken toas they deferve.

* The doflrine of aequivocal generation, is atthis day fo fuffici- -
ently exploded by all learned philofophers, that I fhall not enter the
difpute, but take it for granted, that all snimals fpring from
other parent-animals. If the reader hath any doubr about it, I refer
him to Seigneur Redi de Gen. Infe&. and Mr. Ray’s Wifdom of
God, &c. p. 344. Sec alfo before, book iv. chap. s3.-

4 Oxe
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Oxe thing is their fingular providence for
their young, in making or finding out fuch
proper receptacles and places for their eggs and

feed, as that they may receive the advantage of .

a fufficient incubation, and that the young when
produced, may -have the benefit of proper and
fufficient food for their nurture and education,
till they are able to fhift for themfelves. It is
admirable to fee with what diligence and care
the feveral fpecies of infe&ts lay up their eggs,
or fperm, in their feveral proper places; not all
in the waters, in wood, or vegetables; but thofe
whofe fubfiltence is in the watersf, in the wa-
ter; thofe to whom fleth is a proper food, in
fleth ¢ ; thofe to whom the fruits®or leaves of

vege-

f Yt would be endlefs to fpecify the various fpecies of infeéts, that
have their generation in the waters ; andtherefore I fhall only obferve
of them, 1. That their eggs are always laid up with great care, and
in good order. And alfo, 2. Where proper and fufficient food is.
3. That in their nympha-Rate in the waters, they have parts proper
for food and motion; andin many, or moft of them, very different
from what they have in their mature ftate; a manifeft argument of
the Creator’s wifdom and providence. ,

£ As Seigneur Redi was one of the firft that made iu his bufinefs to
difcard anomalous generation, fo he tried more experiments relating
to the vermination of ferpents, fleth, fith, putrified vegetables; and
in fhort, whatever was commonly known to be the nurfery of mag-
gots, more, Ifay, probably, than any onchath done fince. And in
all his obfervatiens, he conftantly found the maggots to turn to
aureliz, and chefc into Gies. But then, faith he, ¢ Dubitare coepi
Fa ¢ utrum

-
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¢ uytrum omne hoc vermium iu carne genue, ex folo mufcarury
¢ femine, an ex ipfis putrcfuttis carnibus oriretur, tantoque magis,
¢ confirmabar in lioc meo dubio, quaato in omoibus generationibus
¢ —fxpius videram, in carnibus, antequam verminare inciperent,
¢ refediffe ejufdem {pecici mufcas, cujus propago poftea nafcebatur.”
Upon this he tells us, he put fith, flcth, &c. into pots, which he
covered clofe from the flics with paper, and afterwards, for the free
air-fike, with lawn, whilft other pots were left open, with fuch
like flefh, &c. in them; that the flies were very eager to get into
the covered pots; and that they produced not ene maggot, when the
open ones had many, Fr. Redi de Gener. Infe&t.

Among the infeéls that come from the maggots he mentions, he
names culices. Now, from the moft critical obfervations I have
made, I never obferved any fort of gnat to come from putrified fleth,

" vegetables, or any other thing he taxeth them with. So that either
he means by culex, fome fly that we call not by the name of gnat;
ot elfe their gnats in kaly vary in their generation from ours in Eng-
land. For among above thirty, near forty, ditin& fpecies of gnate
that I have obfeived about the place whereI live, I never found any
to lay their eggs in flefh, fith, &c. but the largett fuit, called, by
Aldrovand, culices maximi, by Swammerdam, tipule terreftres,
lay their eggs in meadows, &c. under the grafs ; one of the larger
middle fort, in dead beer, yeaft, &c. lying on the tops, or in the
Jeaks of bear-barrecls, &c. and all the reft, as far as ever I have ob-
ferved, lay and hatch in the waters.

’

The generation of the frcond of thefi being akin to fome of the
foregoing inftances, and a little out of the way, may deferve a place
here. ‘This gnat lays its eggs cammonly in dead beer, &¢. as I faid,
and probably in vinegar, and other fuch liquors. Some time atrer
which, the maggots are fo numefous, that the whole liquor fivreth
as if it was alive; being full of maggots, fome larger, fome fmaller;
the larger arethe offspring of our gnar, the fmaller, of a fmall dark
coloured fly, tending to reddifh, fiequent in ccliars, and fuch ob-
feure places. All thofe maggots turn to aureliz, the larger of
which, of a tan-colour, turn toour gnat. This gnat is of the un-
armed kind, having ne fpear in its inouth : its head is larger than that
ot the common gnats, a longer neck, fhort-jninted antennz, fpoted

wings,
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wegetables are food, are accordingly repofited,

wings, reaching beyond its flender alvus; it is throughout of a
brown colour, tending tored, efpecially in the female : the chief
difference between the male and female is, as in other gnats, yea,
moftinfells, the male is lefa than the female, and hath a flender
belly, and its podex not fo fharp.as the female’s i,

* The infeéls that infeft fruies, are cither of the ichneumon-fiy
kind, or phalenx. Plumbs, peafe, nuts, &c. produce fome other
ichneumon-fly, That generated in the plumb is black, of a mid-
dle fize, its body near three tenths of ap inch long, its tail not much
lefs, confifting of three britles, wherewith it conveys its eggs into
fruits : its antenna, or horns, long, flender, recurved; its belly
longith, tapering, fmall towards the thorax; legs reddith ; wings
membranaceous, thin, and tranfparcnt, in Numb 4 which, is one
charateriflic of the ichueumon- fly.

The peafe ichneumon-fly is very. fmall, wings large, reaching
beyond the podex ; antennzlong ; alvus fhort, thaped like an heart,
with the point towzrds the anus; it walketh and flieth flowly : no
tail appears as in the former; but they have one lieth hidden under
the belly, which they can at pleafure bend back to pierce peafe when
they are young and tender, and other things alfo, as I have reafon
.0 fufpe&t, having met with this, as indeed the former two, in divers
vegetables, '

Pears and apples I could never difcover any thing to breed in, but
only the lefler phslzna, about four tenths of aninch leng, whiiith
underneath, greyith-brown above, dappled with brown fpots, in-
clining to a dirty red, all but about a third part at the end of the
wings, which is pot grey, but brown, elegantly firiped with wavcy
lines, of agold colour, as if gilt; its head is fmall, with a tuftof

" whitith brown n the forehead ; antennz fmooth, moderatcly long.
The aurclia of ths moth is fimall, of a yellowith brown. I know
not what time they require for their gencration out of boxes; but
thofe I laid upin Auguft, did pot become moths before June ful-
jowing.

F3 fome 1
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‘fome in this fruit, fome on this tree i fome on
that plant¥*, fome on another, and another; but
conftantly the fame family on the fame tree or
plant, the moft agreeable to that family. And
as for others that require a conftant and greater
degree of warmth, they are accordingly- pro-
vided by the parent-animal with fome place in
or about the body of other animals ; fome in the

! There are many of the phalznz, and ichneumon-fly tribes, that
have their generation on the leaves, or other pam of trees and
fhrubs, too many to be here reckoned up.  The oak hath many very
beautiful phalenz, bred in its convolved leaves, white, green,
yellow, brown, fpotted prettily, and neatly dappled, and many more
befides ; and its buds afford a place for cafes, and balls of various
forts, as fhall be thewn hereafter; its leaves expanded, minifter to

, the germination of globular, and other fpheroidical balls, and flat
theca, fome like hats, fome like buttons excavated in the middle;
and divers other fuch like repofitories, all belongmg to the ichneu-
mon-fly kind. And not only the oak, but the maple alfo, the
white-thorn, the brier, privet, and indeced almoft every tree and
thrub. : . : v

k And as trees and thrubs, fo plants have their peculiar infe&.
The white butterfly lays its voracious offspring on cabbage-leaves ;
a very beautiful reddith ocellated one; its no lefs voracious black
offspring, of an horrid afpe, on theleaves of ncteles; as alfo doth
a very beautiful, fmall greenith ichneumon-fly, in cafes on the
Jeaves of the fame plant: and to name no more, becaufe it would
beendlefs, the beautiful ragwort-moth, whofe upper wings are
brown, clegantly fpotted with red, and under wings edged with
brown ; thefe, I fay, pmvxdc for their goldcn-rmged erucz upon
the ragwort-plant.

.

fcathers.
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feathers of birds!; fome in the hair of beafts™;
fome in the very fcales of ﬁfhes“ fone in the
nofe ;
]

1 Many, if not moft forts of birds, are infefted with a diftin&t
kind of lice, very different from one another in fhape, fize, &c.
For figures and defcriptions of them, I fhall refer to Signeur Redi
of Infe&ts, Seealfo Mouffet, I, 2. c. 23. Thefe lice lay their nits
among the feathers of the refpeéive birds, where they are hatched
and nourithed ; énd, as Ariftotle faith, would deftroy the birds, par-
ticularly pheafants, if they did not duft their féathers.  Loco infra
citat.

™ And as birds, fo the fcnﬂl forts of beafts have their peculiar
fomoi lice ; all diflinét from the two forts infefting man : only the
afs, thcy fuy, js free, becaufe our Saviour rode upon ope, 2s fome
think ; but I prefume it is rather from the paffage in Pliny, 1. 11,
€. 33. OF rathq- Arit, Hift, Animal I. 3. ¢, 31. who faith, ¢ Quibus
¢ pilus eﬁ, non qrent eodem [pediculo] excepto afino, qui non
¢ pediculo tantum, verug etjam redivio immunis ett.’ And a litele
before, fpeaking ¢ of thofe in men, he fhews what con{htutmns are
moft fubje& to tbem, and jn@anceth in Alcman the poet, and
Pherecydes Sym», that dicd of the pthirtafis, or lowfy difeafe. For
which foul diftemper, if medlcmeu are defired, Mouffet de Infe&t.
p. 262. may be confulted; who, in the fame page, hath this obfer- .
vation, ¢ Animadverterunt noftraces—ubi Afores infulas a tergo re-
¢ liquerint, pediculos confeflim omunes tabefcere: atque ubi eos
¢ reviferint, iterum innumeros alios fubito oriri.” Which obferva-
tion is confirmed by Dr. Stubs, Vide Lowth. Abridgm. vol. 3.
p- 558. And many feamen have told me the fame.

» Fifhes, onc would think, fhould be free from lice, by reafon
they live in the waters, and are perpetually moving in, and bruthing
\;hroqgh’them; but yet they have their forts too.

Befides which, I have frequently found great numbers of long

flender worms in the ftomach, and other parts of fith, particularly
Fg . codfifh,
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nofe°; fome in the fleth?; ; yea, fome in tbc very
bowcls,

cedfith, efpeially fuch as are poor; which worms have worked
themfelves deeply into the coats and fleth, fo that they could not
eafily be gotten out: fo Ariftorle faith of fome fithes, ¢ Ballero et
¢ tilloni lumbricus mnal'cxtur, qui debilitar, &c. Chalcis vitio in-
¢ feflatur diro, ut pediculi fub branchiis innati quam mulu uuen-
¢ mant.’ Hift. An. L. 8.6 20. '

© Of infefts bred in the nofe of animals, thofe in the noftrils of
fheep are remarkable. I have myfelf taken out not fewer at a tlme
than twenty or thirty rough maggots, lying among the laminz of the
noftrils. But I could never hatch any of them, and fo know not
what animal they proceed from : hut I have no great doubt, they
are of the ichneumon-fly kind ; and pot improbably of that with a
loog ail, called’ trifeta, whofe three briftles feem very commodxous
for conveying their eggs into deep places,

1 have alfo feen a rough whitith maggot, above two inches within
the iateftinum re&um of horfes, firmly adhering thereto, that'the
hard dung did not rub off. I never could bring them to perfeéhon,
but fufpet the Gde fly proccedl from ie.!

?» In the backs of cows, in the fummer 'months, there are mag-
gots generated, which in Effex we call wornills ; whichi are firt only
afmall knot in the fkin; and, I fuppofe, no ether than an egg laid
there by fomeipfet. By degrees thefe knots grow bigger, and con-
tain in them 3 maggot lying in a purulent matter : they grow to be
as large as the end of one’s finger, and may be fqueeed out at a hole
they have always open : they are round and rough, and of a dirty -
white. With my utmoft endeavour and vigilance, I could never
difcover the animal they turn into ; butas they are fomewhat hke.
fo may be the fame as thofe in the note before.

In Perfia, there are very long ﬂender worms, bred in the legs,and
other pam of men’s bodu:s, Sorg yardl long :
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I Philofophical Tranfaétions, Mr. Dent, and Mr. Lewis, relate
divers examples of worms taken outof the tongue, gnms, nofe, and
éthe\f parts, by a woman at Leicefter, which they were eye-witnefles

of. Thefe and divers others mentioned in the Tranfa&ions, may

iae feen together in Mr Lowthorp’s Abridgm. vol. 3. p. 132.

¢ Narrat mihi vir fide dignus—Cafp, Wendlant—fe in Polonia,
¢ puero cuidam ruftico duorum annorum, vermiculum album e
“ palpebra extraxiffe,~magnitudinis Eruce.—Similem fere huic
¢ cafum mihi [Schulzio] et D. Segero narravit hoc, Anno 1676,
¢ chirurgus nofter Ant. Statlender, qui cuidam puero, cx aure, ex-
¢ traxit vémicylum talem, qualis in nucibus avellanis perforatis
¢ latitare Yolet, fed paulo majorem, coloris albiffimi ; alteri minores
¢ g ejufdem generis fimiliter ex aure: omnes aliquot horas fuper-
¢ vixerunt—vermiculos’ adhuc virentes oculis noftris vidimus.’
Ephem. Germ. T. 2. obf. 245 ubi vermiculi Icon. Many other
Inftances may be met with in the fame tome. - Obf, 147, 148, 154

The worms in deer are mentioned often among ancient writers,
Ariﬂotlc ‘jth, Ixdinxa; pivea za'vrig Ixuowy by 7y wipary Lrrag,
¢ They [deer] all have live worms in their heads, bred under the
C tongue, in a cavity uear the vertebra on which the head is placed;
¢ their fizc ot lefs than that of the largeft maggots ; they are bred
¢ altogether, in number about wwenty.” Aviftotle’s Hift. of Ani-
wal. . 2.¢. 13, ' o ‘ ‘

To thefe examples maylbc added the generation of the ichneumon
fly in the bodies of caterpillars, and other nympha of infefts.’” Ia
many of which, thatI have laid upto be hatched in boxes, inftead
of papilios, &c. as I cxpefled, I have found a great number of
fmall ichneumon-flies, whofe parent animal had wounded thofe
nymphz, and darted its eggs into them, and fo made them the
fofter-mother of its young. More particulars of this way of gene-
ration may be feen in the great Mr. Willoughby's obfervations in
Philof. Tranf. N 76. But concerning the farther generation of this
jnfeQ, 1 have taken noticc of other particulars in other places of

thofe notes.
1 -

The
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bowels g, and inmoft recefles of the bodies of
man

« The animals ordinarily bred in the ftomach and guts, are the
three forts of worms called lati, ‘teretes, and afcarides; concerning
which, it would be irkfome to fpeak in particular, and therefore I
thall refer to Mouffer, lib. 2. cap. 31, 32, 33. Dr. Tyfon’s anatomy
of them in Mr. Lowthorp’s Abrigment vol. 3. p. 121 Seigneur
Redi’s obf. and others that have written of them.

As not only worms, but other creatures alfo are faid to be found
m the ftomach : inftances of which are fo innumerable, that I fhall
only fele&t a fcw related by perfons of the beft credit. And firft of
all, by fome of ourown countrymen. Dr. Lifter, whofe credit and
judgment will hardly be queftioned, gives an account of true cater-
pillars, vomited up by a boy of nine yearsold : and another odd ani-
mal by a poor man. Mr. Jeflop, another very judicious, curious
and ingenious gentleman, faw hexapods vomited up by agirl ; which
hexapods lived and fed for five weeks. See Lowth. ib. p. 135,

As to foreigners, it is a very fraoge flory, but attefted by perfons
. of great repute, of Catharina Geileria, that died in Fub. 1662. in
the hofpital of Altenburg, in Gérmany, who, for twenty years,

voided by vomit and flool, toads and lizards, &c. Ephemer.

Germ, T. 1. obf. 103. See alfo the 10gth obfervation of a kitten

bred in the flomach, and vomited up; of whelps alfo, and other

- animals, bred in like manner. But 1 fear a ftretch of fancy might
help in fome of thofe laft inftances, in thofe days when fpcntanecus

.generation was held, when. the philofophers feem to have more
flightly examined fuch appearances than now they do. But for the

‘brecding of frogs or toads, or lacerta aquaticz, in the flomach,
when their fpawn happeneth to be drank, there is a ftory in the

fecond tome of the Ephem. Germ. obf. g6. that favours it, viz. ¢ In

¢ the vear 1667, a butcher’s man going to buy fome lambs 1n the

¢ fpring, being thirfly, drank greedily of fome @tanding water, which,

¢ a while after, caufed great pains in his flomach, which grew worfe

¢ and worfe, and ended in dangerous fymptoms. At laft he thought

. ¢ fome-
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man and other creatures®: and for others, to
whom none of thefe methods are proper, but
make themfelves nefts by perforations in the
earth, in wood, or combs they build, or fuch
“like ways ; it is admirable to fee with what la-

' bour

¢ fomewhat was alive in his ftomach, and after that, vomited up three
¢ live toads ; and fo recovered his former health.’

Such another ftory Dr. Sorbait tells, and avqucheth it feen with
his own eyes, of one that had a toad came out of an abfcefs, which
came upon drinking foul water, Obf. 103. ,

* Notonly ia the guts, and in the flefh, but in many other parts
" of the body, worms have been difcovered. One was voided by
urine, by Mr. Mat. Milford, fuppofed to have come from the kid-
peys. Lowth ib. page 135. Morefuch examples Mouffet tclls of.
Ibid. So the vermes cucurbitini are very commen in the veffels in
fheep’s livers,  And Dr. Lifter tells of them, found in the kidney of
a dog, and thinksthat the fnakes and toads, &c. faidto be found in
animal’s bodies, may be nothing elfe. Lowth. ib. p. 120. Nay,
more than all this : in Dr. Bern. Verzafcha’s fixth obfervation, there
are divers inftances of worms bred in the brain of man. One,a
paticnt of his, troubled with a violent hezd-ach, and an itching
about the noftrils, and frequent foeezing; who, with theufe of a
fneezing-powder, voided a worm, with a great deal of foot from
his nofe. A like inftance he gives from Bartholioe, of a2 worm *
voided from the nofe of O. W. which he gucffeth was the famous
Olaus Wormius: another, from a countrywoman of Deitmarth ;
and others in Tulpius, F. Hildanus, Schenckins, &c. Thefe
worms be thinks are undoubtedly bred in the brain : but what way
they can come from thence, I cannot tell.  'Wherefore Iiather think
they are fuch worms as are mentioned before in note °, and even that
that was actually found in tiie brain of the Paris girl, when opened,
'Igue-fs mightbe laid in the laminz of the nofirils, by fome of the
! T ichneumen,

.
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bour and care they carry in, and feal up provi,
vifions, that ferve both for the produ&ion of
their young, and alfo for their food and nurture
when produced *, ‘

Tue other piece of remarkable art and care
about the produion of their young, is their
curiofity and neatnefs in repofiting their eggs,
and in their nidification.

As to the firft of which, we may obferve, that
great curiofity and nice order is generally ob-

ichneumon. orectherinfe& kind, and might gnaw its way into the
brain, through theos cribriforme. Of this he tells usfrom Barcho-
line, ¢ Tandem cum tabida obkflet, faim aperto cragio prafentes
¢ medici totam cerebelli fubftantiam, qua ad dextram vergit, a reli-
¢ quo corpore fejunflam, nigraque tunica involutam deprehendcrunt
¢ hzc tunica rupta, latentem sermem vivam, et pilofum, duobus
¢ puntis fplendidis loco oculorum prodidit, e¢jufdem fere molis cum
+ reliqua cerebri portione, qui duarum horarum fpatio fupervixit.’
B. Veszaf. obf. Medice, p. 16.

Hildanus tells us fuch another frory, viz. ¢Filius Theod, avft der
¢ Roulen, Avunculi mei, diuturno vexabatur dolore capitis———v
¢ Deinde febricula et fternutatione exorta, ruptus eft abfceflus circa
¢ o3 cribrofum—et vermis prorepht.’ By his figure of it, the mag-
got was an inch long, and full of briftles. Fabri Hildan. Cent 1.
obf. '

Galenus Wierus, phyfician to the Prince Jul. et Cleve, he faith,
told him, that he had, at divers times, found worms in the gall-
bladder in perfons he had opened at Duflcldorp. Id. ib. obf. 60.

* Sce before, book iv.chap.13.
Some
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ferved by them in this matter. You fhall always
fee their eggs laid carefully and commodioufly,
upt. When upon the leaves of vegetables, or
- other materials on land, always glued thereon
with care, with one certain end lowermoft, and
with bandfome juxta-pofitions®. Or if id the
waters, in neat and beautiful rows oftentimes, in
that {permatic, gelatine matter, in which they
are repofited, and that matter carefully tied
and faftened in the waters, to prevent its diffi-
pation ¥, or if made to float, fo carefully fpread

' and

¢ Some 1nfefYs lay up their eggs in clufters, as in holes of flcth,
and fuch places, where it is neceffary they fhould be crouded to-
gether; which, no queftion, prevents their beiag too much diied up
in dry places, and promutes their hatching, Bur,

* As for fuch as are notto be cluftered up, great order is ufed. 1
have feen upon the pofts aod fides of windows, little round eggs,
refembling {mall pearl, which produced fmall hairy caterpillars, thac
were very neatly and orderly laid.  And, to name no more, the
white-butterfly lays its neat eggs on the cabbage leaves in good order,
always gluing one certain end of the egg to the leaf. 1 cai! them
heat eggs, becaufl if we view them in a m crofcope, we fhall fird
them very curioully furrowed, and handfomly made and adorned.

¥ By reafon it would be endlefs to fpecify the various geneiation
of infeéts in the water, 1 fhall thercfore, becaufeit is Little obferva
ed, rake Pliny’s inftance of the gnat, a mean and contemned ani
mal, but a notable inftance of nature’s work, as he faith.

The firft thing confiderable in the generation of thisinfe&, is, for
the fize of the animal, its vaft fpawn, being fome of them above an
inch long, and half aquarter diameter; made to float ia the water,
and tied to fome flick, ftone, or other fixed thing in the waters, by a -

fmall



84 INSECTS CARE OF THEIR YOUNG.

and poifed, as to fwim about with all pofible
artifice. ’

And

)

fmall fiem, ‘or ftalk. In this gelatine, tranfparent fpawn; the eggs
are neatly laid ; in fome fpawns in a fingle, in fome in a double .
fpiral line, running round from end to end, as in Fig. 9. and 10;
and tranfverfly, as in Fig. 8.

When the eggs are by the heat of the fun, and warmth of the
feafon, hatched into fmall maggots, thefe maggots defcend to the bor-
tom, and by means of fome of the gelatine matter of the {pawn,
which they take along with them, they fick to fiones, and other
bodies at thie bottam, and there make themfclves little cafes or cells;
which they creep into and oyt of at pleafure, until they are arrived
to a more mature nympha-ftate, and can fivim about here and there,
to feek for what food they have occafion ; at which time, they dre a
kiod of red-worms, above half an inch long, as Fig. 11.

Thaos far this mean infeft is a good inftance of the Divine Provi-
dence n_)wards it. But if we farther confider, and compare the three
ftares it undergoes after it is hatched, we fhall find yet greater fignals
of the Creator’s msnagement, even in thefe meaneft of creatures:,
The three ftates I mean, are its nympha vermicular ftate, its aurelia,
and mature flate, all as different as to fhape and accoutrements, as
if the infc&t was three differentanimals. In its vermicular-ftate, it -
is a red maggot, as Ifaid, and hath a mouth and other parts accom-
modated to food. In itsaurelia-Rate, it hath no fuch paits, becaufe
it then fubfifts without food ; but in its mature, gnat-flate, 1t hath
a curious well made fpear, to wound and fuck the blood of other
animals. In its vermicular ftate, it hath a worm like bod;,v,' and
fumething analogous to fins or fcathers, flanding ere€t near its tail,
and running parallel with the body, by means of which refifting the
‘waters, it is enabled to fwim about by curvations, or flapping its
body fide-ways, this way and that, as in Fig. 12.

) But

[y
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AND as to their other faculty, that of nidifi-
cation, whether it be exerted by boring the
earth or wood, or building themfelves cells *, or
{pinning and weaving themfelves cafes and webs,
it is all a wonderful facylty, of thofe poor little
animals, whether we confider their parts where-
with they work, or their work itfelf. Thus thofc
who perforate the earth, wood, or fuch like,
they have their legs, feet, mouth, yea, and -
whole body, accommodated to that fervice;
their mouth exa&tly formed to gnaw thofe hand-
fome round holes, their feet, as well made to
fcratch and bore7, and their body handfomely
turned and fitted to follow. But for fuch as
build or fpin themfelves nefts, their art juftly
bids defiance to the moft ingenious artift among

men, fo much as tolerably to copy the nice
geomertical

But in its aurelia-fate, it hath a quite different body, with a club.
head, (in which the head, thorax, and wings of the gnat areinclof-
ed) a flender alvus, and a neat finny tail, ftanding at rig! ¢ angles
with the body, quite contrary to what it was before; by which
means, inftead of ealy flapping fideways, it fivims by rapid, brik
jirks, the quite contrary way ; as is in fome meafure reprefented in
Fig. 13. Butwhen it becomes a gnst, no finny-tail, no (lub-head,
but all is made in the moft accurate manner for flight and motion
in the air, as before jt was for the waters.

* Sce book iv. chap. 13.
7 Thus the moths and other parts of the ichneumon-wafgs, in

boek iv. chap. 13. So the feet of the gryllotalpa.
= See
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geometrical combs of fomez, the earthen cell¢
of others, or the webs, nets, and cafes * woven
by others. And here that natural glue® which
their bodies afford fome of them to confolidate
their work; and combine its materials together,

and

* See the laft cited places.

* Of thetextrine art of the fpider, dnd its fervingto that purpoﬁ:;
fee the laft cited place.

Befides thefe, caterpillars, and divers other infefls, can emit
threads, or webs, for their ufe. In this their nympha-flate, they
fecure themfelves from falling, and lct themfelves down from the
boughs of trees, and other high places, with one of thefe threads.
And in thecafes they weave, they fecure themfelves in their aurelia-
ftate.

And not ouly the offspring of the phalzna tribe, but there ave
fome of the ichneumon-fly kind alfo, endowed with this textrine art.
Of thefe I have met with two forts; one that fpun a milk-white,
long, round, filken web, as big as the top of one’s finger, not hollow
withio, as many are, but filled threughout with filk. Thefe are
woven round bents, ftalks of ribwort, &c. in meadows, The other
is a lump of many yellow, filken cafes, fticking confufedly together
on pofli,« under coleworts, &c. Thefe webs contain in them fmall,
whitifh maggots ; which turn to & fmall, black ichneumon-fly, with
long, capillary antennz; tan coloured legs; long wings reaching
beyond their body, with a black fpot near the middle; the alvus
like an heart; and in fome, a {mall fetaceous tail. Someof thefe
flies were of a fhining, beautiful green colour. I could not perceive,
sny difference, atleaft not fpecifical, between the flies coming from
thofe two produions. . P

* I have often admired how wafps, hornet;, ichneumon-wafé:,
and other infefls that gather dry materials for building their nefts,
’ have
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and which in others can be darted out at plea-
fure, and fpun and woven by them ,into filken
balls ©or webs: I fay, this fo peculiar, fo fer-
viceable a material, together with the curious
fru@ure of all parts miniftering to this textrine
power, as mean-a bufinefs as it may feem, is
fuch ds may juftly be accounted among the
noble defigns and works of the infinite Creator
and Confervator of the world,

In the laft place, there is another prodigious
faculty, art, cunning, or what fhall I call it?
that others of thofe little animals have, to rhake
even nature itfelf ferviceable to their purpofe;

and

|

have found a proper matter to cementand glue their combs, and line
their cells ; which we find always fufficiently context and firm.
But in all probability, this ufeful matcrial is in their own bodies ; as
itis in the tinea veftivora, the caauw-worm, and divers othei-,
Goedart obferves of his cruea, Num. xx. 6. that fed upon fallow-
Jeaves, that it made its cell of the comminuted leaves, glued to.
gether with its own fpinle. ¢ Hac pulveris aut arenx inftar com-
¢ minuit, ac pituitofo quodam fui corporis fucco itamaceravit, ut in-
¢ de accommodatum fubeunda mutationi inftanti locum fibi ex-
¢ ftruxerit. Domuncula hxc a communi falicum ligno nihil differre
¢ videbantur, nifi quod longe effent duriora, adeo ug cultro vix dif-
* sumpi poffeat.’

¢ ¢ An ingenious gentlewoman of my acquaintance, wife to a
¢ learned phyfician, wkiog much pleafure to keep filk worms, had

¢ once the curiofity to draw out onc of the oval cafes, which the filken
'« worm fpins——into all the filken-wire it was made up of, which to

¢ the great wonder as well of her hufband, as herfelfy——e—appear-
Yor. 11 G ‘ed
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_and that is, the making the vegetation 4nd
growth of trees and plants, the very means of
the building of their little nefts and cells ¢, fuch
as are the galls and balls found on the leaves

and

¢ ed to be, by meafure, a great deal above 300 yards,and yet weigh~
¢ ed but two grains and an half.” Boyle Subtil. of Effuv, chap, 2.

4 Since my penning this, I have-met with the moft fagacious
Malpighi’s accountof galls, &c. and find his defcriptions to be ex-
ceedingly accurate and true, having traced myfelf many of the
produti ns he hath mentioned. But I find Italy and Sicily (his
bouk de Ga lis being publithed long after he was made profeflor at
Meffina) more luxu -aot in fuch produétions than England, atleatt
than the parts about Upminifter, where I live, are. For many, if
not moft of th . abou' us, arc taken notice of by him, and feveral
others befides thit I never met with; although I have, for many
years, as critically obferved all che excrefcences, and other
morh.d tumours of vegetables, as is almoft poffible, and do believe
that few or them have efcaped me. ’ 4 ’

A. to the method how thofe galls and balls are produced, the moft
fimple, anc¢ ¢ mlequently the mofteafy to be accounted for, is that in
_ the yems of oak, which mav be called fquamous oak-cones, capitula
fquam+t-, 1 Malpizhiwhofe defcription nor exaétly anfwering our
En.Lfh cones in divers refpeéts, I thall therefore pafs his by, and
thew only what I have obferved myfelf concerning them.

Thefe cones arc, in outward appearance, peifeétly like the gems
onl\ vaftly bigger ; and indced they are no other than the gems, in-
creafed in hignefs, which naturally ought to be puthed out in length:
the caufe of which obftru&tion of the vegetation is this : into the
very heart of the young tender gem or bud (which begins to be
turgid n June, and to fhoot towards the latter end of that month,
or beginning of the pext; intothis, 1 fay) the parent infe& thrufts

one
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and branches of divers vegetables, fuch as the
oak, the willow ¢, the briar, and fome others.

N

Now

one or more eggs, and not perhaps without fome venomous ichor
therewith. This egg foon becomes 8 maggoe, which eats itfelf 3
Luele cell in the very heartor pith of the gem, which is the rudiment
of the branch, together with its leaves and fruit; as fhall be here-
after hewn. The braach being thus wholly defiroyed, or at leal
its vegetation being obftrued, the fap that was to nourith it, is di-
verted to the remaining parts of the bud, which are ouly the fealy
teguments; which by thefe means grow large and flourifhing, and
become a covering to the infeét-cafe, as before they were to the
tender branch and its appendage.

The cafe lying within this cone, is at firk but fmall, as the maggot
includediin it is; but by degrees, as the maggot increafeth, foit grows
bigger, to about the fize of a large white pea, long and round,
xefembling the thape-of a {mall acorn.,

The infe& itfelf is, according to the modern infe&tologers, of the
ichneumon-fly kind, with four membranaceous wings, reaching a
little beyond the body, articulated horns, a large thorax, bigger
than the belly ; the belly thort and conical, much like the heart of
animals ; the legs pantly whitith, paitly black. The length of the

. body from head to taily about two teaths of an inch; its colour, a
very beautiful thining green, in fome tending to a dark copper col-
our, Figures both of the cones, cafes, and infects, may be feen
smong Malpighi’s cuts of galls Tab. 13. and Tab. zo. Fig. 7a.
which Fig. 72. exhibits well caough fome others of the gall-infeéls, -
but its chorax is fomewhat too fhoit for ours.

¢ Not only the willow, and lome other trees, but plants alfo, as
nettles, ground ivy, &c. have cafes produced on their lcaves, by
the injetion of the eggs of an ichneumon.8y. I have obferved
thofe cafes always to grow in, or adjoining to fome rib of the leaf,
and their produétioa I conceive to be thus, viz. the parent infe&,
G2 with
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Now, this is fo peculiar an artifice, and fo
far out of the reach of any mortal underftand-
ing, wit, or power, that if we confider the
matter, with fome of its circumftances, we muft
needs perceive manifeft defign, and that there
is the concurrence of fome great and wife Being,
that hath, from the beginning, taken care of,
and provided for the animal’s good : for which
reafon, as mean as the inftance may feem, 1
might be excufed, if I fhould enlarge upon its
particulars. But two or three hints fhall fuffice.

Ix the firft place, it is certain, that the formation
of thofe cafes and balls quite exceeds the cunning
of the animal itfelf; but it is the aét partly of the
vegetable, and partly of fome virulency, (or what

thall ] call it?) in the juice, or egg, or both, repo-

fited on the vegetable by the parent-animal . And
. as

with its Riff fetaceous tail, terebrates the ribof the leaf, when tender
and makes way forit. egg into the very pith or heart thercof, and
probably lavs in therewith, fome proper juice of its body, to pervert
the tegular veg: tation of jt.  From this wound arifes a fmall excref-
cence, which when the egg is hatched into a maggot, grows bigger
and bigger, as the maggot increafes, fwelling on each fide the leaf*
betwecn the two membranes, and extending itfelf into the parenchy-
mous part thereof, until it is grown as big as two grains of wheat.
In this cafe lies a finall, white rough maggot, which turns to an
aurelia, and afterwards to a very beautiful green, fmall ichneumon«
fly.

f What I fufpefted myfelf, I find confirmed by Malpighi, who,
in his exa& and true defcriptipn of the fly bred in the oaken galls,
faith,
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a8 this virulency is various,accordingto the differ-
ence of its animal, fo is thé form and texture
of the cafes and balls excited thereby; fome be-
ing hard fhellss, fome tender balls®, fome

fcaly

faith, ¢ Non fat fuit nature tam mire artificio tercbram feu limam
¢ condidiffe; fed infli€ta vulnere, vel excitato foramine infundendum
¢ exinde liquorem intra terebram condidit : quare fra&ta per tranf-
* verfam mufcarum terebra frequentiffime, vivente animali, guttae
¢ aliquot diaphani humoris efluunt.’ And a little after, he cone
firms by ocular obfervation, what he imagined before, viz. ¢ Semel
¢ prope Junii finem vidi mufcam, qualem fuperius delineavi, infi-
¥ dentem quercinz gemma, adhic germinanti; harebat etenim
% foliolo ftabili ab apice hiantis gemma erumpeati: et convulfo in
¢ arcum corpore, terebram evaginabat, ipfamque tenfam immittes
¢ bat; et tumefalto ventre circa terebra radicem tumorem excitabat,
¢ mufca interpolatis vicibus remittebat. In folio igitur, avulfa
* minima et diaphana reperi ejefta ova, fimillima iis, qua adhuc
¢ in tubis fupererant. Non licuit iterum idemn admirari fpetacu~
¢ lum, &c.

Some what like this, which Malpighi faw, I had the good for-
tune to {ee myfelf once, fome years ago: and that was the beauti-
ful, fhining oak-ball ichneumon ftrike its terebra into an oak-apple
divers times, no. doubt to lay its eggs therein. And hence I ap-~
prehend we fee miny vermicules towards the outfide of many of
the oak apples, which I guefs were not what the primitive infe&s
laid up in the gem, from which the oak-apple had its rife, but
fome other fupervenient, additional infefts, laid in after the apple
was grown, and whilft it was tender and foft.

t 'The Aleppo-galls, wherewith we make ink, may be reckoned
of this number, being hard, and no other than cafes of infeéts
which are bred in them; who, when come to maturity, gnaw their
way out of them ; which is the caufe of thofe little holes obfervable
ia them. Of the infes bred in them, fee Philof. Tranf. No. 245.

' G 3 of
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Of this number alfo are thofe little fmooth cafes, as big as lafge
pepper-corns, growing clofe to the ribs under oaken leaves, glo-
bous, but flattith; at firft touched with a bluthing red, afterwards
growing brown, hollow within, and an hard thin thell without.
Ya this lieth commonly a rough, white maggot, which becomes 2
lintle long-winged, black ichneumon-fly, that eats a little hole im
the fide of the gall, and fo gets ont.

® For a fample of the tender balls, I fhall chufe the globous ball,
#s round, and fome as big as fmall mufket-bullets, growing elofe
to the ribs, under oaken-leaves, of a greenith yellowith colowr, with
a bluth of red; their kia fmooth, with frequent rifings therein.
Inwardly they are very foft and fpungy; and in the very centre is
a cafe with a white maggot therein, which becomes an ichneumon-
fiy, mot much unlike the laft.  As to this gall, chere is one thing I
have obferved fomewhat peculiar, and I may fay provideotial, and
that is, that the fly lies all the winter in_thefe balls in its infantines
fate, and comes not to its maturiry till the foliowing fpring. In
the autumn, and winter, thefe balls fall down with their leaves to
the ground, and the infe&t inclofed in them is there fenced again
the winter frofts, partly by other leaves falling pretty thick upon
them, and efpecially by the thick parenchymous, fpomgy walls,
afforded by the galls themfelves,

Another fample fhall be the large oak-balls, ealled oak-apples,
growing in the place of the buds, whofe generation, vegetation
and figure, may be feen in Malpig. de Gallis, p. 24. and Tab. 10.
,fig. 33, &c. Out of thefe galls, he faith, various fpecies of flies
come, but he names only two, and they are the only two F ever
faw come out of them : ¢ Frequenter, faith he, fubnigra funt mafce
¢ brevi munitz tercbra. Inter has alique obfervantur aures,
¢ levi viridis tinctura fuffufi, oblonga pollentes terebra.’ Thefe'
two differently coloured flies I take to be no other than miale and
female of the fame fpeci¢s. I have not obferved tails, which are
cheir terebra, in all, as Malpighi feems to intimate : perhaps they
were hid in their thecz, and I could not difcover them : but I rather
think there were none, and that thofe were the males: but in
others, I have obferved long, recurvous tails, longer than their’
whole bodies ; and thefe I take to be the females. And in the oak
apples

)
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féaly i fome fmooth ¥; fome hairy }, fome long,
e ' fome

apples themfelves, I have feen the aureliz, fome with, fome with-
out tails. And I muft confefs, it was not without admiration, 88
well as pleafure, that I have feen with what exaét neatnefs and
artifice, the tail hath been wrapt about the aurelia, whereby it is
fecured from cither annoying the infect, or being hurt itfelf.

4 See before, note ¢, p. ¢8:
& foid.

! Of the rough or hairy excrefcences, thofe on the briar, or dog-
tofe, are a good inftance. Thefe fpongiola villofz, as Mr. Ray,
gallz firumofie, as Dr. Malpighi calls them, are thus accounted for
by the latter; ¢ Ex copiofis reliis ovis ita turbatur affluens (rubi)
fuccus, ut firumofa fidnt complura tubercula fimul confufe congefta,
€ quz utriculoram feribus, et fibrarum implicatione contexta, ra-
¢ mofas propagines germinant, ita ut minima quafi fylva appareat.
€ Qualibet propago ramos, hinc inde villofos edit. Hinc inde pil=
4 pariter erumpunt,’ &c.

Thefe balls are a fafe repofitory to the infe& all the winter in its
termicular-fiate, For the eggs laid up, and hatched the fummer
before, do not come to mature infets until the fpring following, as
Mr. Ray rightly obferves in Cat. Cantab.

. As to the infe&s themfelves, they are manifeflly ichneumon-
flies, having four wings, their alvus thick and large towards the
tail ; and tapering up ull it is {mall and flender at its fetting on to
the thorax. But the alvi, or bellies, are not alike in all, though
taloured alike. In fome they are as is now defcribed, and longer,
without terebre, or tails; in fome fhorter, with tails; and in fome
yet fhorter, and thick, like the belly of the ant, or the beart of
animals, as in thofe before (note 4, p. 98.) But for a farther deferip-
tion of them, I fhall refer to Mr. Ray, Car.Plant. circa Cantab.
under Rofa fylveft, .
G
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fome round, fome conical, &c.™. And, in the
laft place, let us add, that thofe fpecies of in-
fe&ts are all endued with peculiar and exaétly
made parts for this fervice, to bore and pierce
the vcgetable, and to reach and inje¢t their cggs
and juice into the tender parts thereof.

= It being an inftance fomewhat out of the way, I fhall pitch
upon it for an example here, viz. the gouty fwellings in the body,
and the branches of the blackberry bufh ; of which Malpighi hath
given us two gqgd cuts in Tab. 17. fig. 62. The caufe of thefe is
manifeftly from the eggs of infels laid in, whiltt the fhoot is young
and tender, as far as the pith, and in fome places not fo deep:
which, for the reafons before mentioned, makes the young thoots
tumify, and grow knotty and goury.

The infet that comes from hence is of the former tribe, a finajl
fhining, black ichneumon-fly, about a tenth of an inch long, with
jointed, red, capillary horns, four long wings, reaching beyond
the body, a large thorax, red legs, and a fhort heart-like belly,
They hop like fleas. The males are lefs than the females; are very
venereous, endeavouring a coitus in the very box in which they are
hatched : getting up on the females, and tickling and- thumping
them with their breeches and horns to excite them to venery,

THe
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Tue CoNCLUSION,

ND now, thefe things being curioufly con-
fidered, what lefs can be concluded, than
that there is manifeft defign and forecaft in this
cafe, and that there muft needs be fome wife
artift, fome tareful, prudent confervator, that
from the very beginning of the exiftence of this’
fpecies of animals, hath, with great dexterity
and forecaft, provided for its prefervation and
good ! For what elfe could contrive and make
fuch a fet of curious parts, exaitly fitted up for
that fpecial purpofe; and withal implant in
the body fuch peculiar impregnations, as thould
have fuch a ftrange uncouth power on a quite
different rank of creatures? And laftly, what
thould make the infe@ aware of this its ftrange
faculty and power, and teach it fo cunningly
and dexteroufly to employ it for its own fervice
and good!

BOOK .




166 OF REPTILES,

B O OCK IX

éF REPTILES, AND THE INHABITANTS of
THE WATERS, ’

CHAP 1L

OF REPTILES.

'HAVING difpatched the infeQ-tribe, there is
but one genus of the land-animals remain-

ing to be furveyed, and that is, that of reptiles®,
Which

= Notwithftanding I have before, in book iv. chap. rs. wsken
notice of the earth-wormj yet it being a good example of the
Creator’s wife and curious workmanthip, in even this meaneft
branch of the creation, I thall fuperadd a few farther remarks from
Drs. Willis and Tyfon. Saith Willis, ¢ Lumbriegs tecrefiris,
'8 licer vile et contemptibile habetur, organa vitalia, necnon et alia
“ vifceraet membra divino artificio admirabiliter fabrefaQa fortitur ¢
totius
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Which I fhall difpatch in a little compafy, by
teafon I have fomewhat amply treated of others
and many of the things may be applied hete,
But there are fome things in which this tribe is
fomewhat fingular, which I fhall therefore take
notice of briefly in this place. One is their mo-
tion, which I have in another place ° taken notice
of to be not lefs curious, than it is different from

that

® totitls corporis compages mufculorum annulariumh catena eft;
¢ quornth fibre orbiculares contraltz quemque annulum, prius am<
¢ plum, et dilatum, anguftiorem et longiorem reddunt.’ [This
mulcle in earth-worrns 1 find is fpiral, as in a good teafure is theiir
tootion likewife ; ¢ fo that by this means they can, like the worm
¢ of an augre, the better bore their paffage into the earth, Their
¢ reptile motion alfo may be explained by a wire wound on a ey-
% linder, which when flipped off, and one end exrended and held
¢ faft, will bring the other near it. So the earth-worm, having
* fhot out, or extended its body, which is with a wreathing, it takes
‘¥ hold by thofe fmall feet it hath, and fo contraéls the hinder part
¢ of its body.” Thus the curious and learned Dr. Tyfon, Philef.

Tranf. No. 147.) ¢ Nam proinde cum corporis portio fupenor elon~ .

§ geta, et exporreQta, ad fpatimm alterius extenditur, ibidemgque
¢ plano affigitur, ad ipfum quafi ad centrum portio corporis inferior
¢ yelaxara, et abbreviata facile pertrahitur, Pedunculi férie qua-
% druplici, per totanr longitucinem lumbrisi difponuntur; his quafk
¢ totidem uncis, partem modo hanc, modo iftam, plano affigit,
¢ dum alteram exporrigit, aut poft fe ducit. Supra oris histurn,
¢ probofcide, qua terram perforat et elevat, donatur.” And thex
fie goes on with the other parts that fall under view, the brain, the
gullet, the heart, the fpermatic veflels, the fiomachs and inteftinesy
the foramina on the top of the back, adjaining to each ring, fupply-
ing the place of lungs, and other parts. Willis de Anim, Brut.
p. 1. € 3. ’

* See book iv. chap. 9
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that of other animals, whether we confider the
manner of it, as 'vermicular, or finuous ?, or liké
that of the fnail 9, or the caterpillar®, or the

multipedous’

» There is a great deal of geometrical neatnefs and nicety, in the
‘finucus motion of fnakes, and other ferpents. For the affiting in
" which e&tion, the annular {cales under their body are very remark-
able, lying crofs the belly, contrary to what thofe in the back, amd
the reft of the body do ; alfo as the edges of the foremoft fcales lie
‘ever the edges of their following fcales, from head to tail; fo thofe
edges run out a little beyond, or over their following fcales ; fo
‘as that when each feale is drawn back, or fet a little upright, by its
mufcle, the outer edge thereof, or foot it may be called, is raifed
alfo a little from the body, to lay hold on the earth, and fo promote
and facilitate the ferpent’s motion. This is what may be eafily feen
in the flough, or belly of the ferpent-kind. But there is another
admirable piece of mechanifim, that my antipathy to thofe animals
hath prevented my prying into; and that is, that every fcale hath &
dittin&t mufcle, one end of which is tacked to the middle of its
fcale; the other, to the upper edge of its following fcale. This
Dr. Tyfon found in the rattle-fnake, and 1 doubt mot is in the
whole tribe.

‘a The wife author of nature, having denied feet and claws to en«
able fnails to creep and climb, hath made them amends in a way
more commodious for their flate of life, by the broad fkin along
each fide of the belly, and the undulating motion obfervable there.
By this latter it is they creep; by the former, affifted with the glu-
tinous flime emitted from the fuail’s body, they adhere firmly and
fecurely to all kinds of fuperficies, partly by the tenacity of their
flime, and partly by the preflure of the atmofphere. Cdnierning
this part, which he calls the foail’s feet, and their undulation, fee
‘Dr. Lifter's Exercit. Anat. 1. fe&t. 1. and 37.

t The motive parts, and motion of caterpillars, are ufeful, not
enly to their progreflion and conveyance from place to place; but
allo
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multipedous®, or any other way; or the parfs
miniftering to it, particularly the {pine®, and the
mufcles co-operating with the fpine, in fuch as
have bone, and the annular, and other mufcles,
in fuch as have none, all incomparably made for
thofe curious, and, I may fay, geometrital

various

alfo to their more ¢ertaln, eafy, and commodious gathering of food :
for having feet before and behind, they are not only enabled to go
by a kind of fteps made by their fore and hind-parts; but alfo to
climb up vegetables, and to reach from their boughs and ftalks for
food at a diftance: for which fervices their feet are very nicely
made both before and behind. Behind, they have broad palms for
fticking to, aud thefe Ctefer almoft round with fmall fharp nails, to
‘hold and grafp what they are upon : before, their fect are ftharp and
hooked, tp draw leaves, &c. to them, and to hold the fore-part of
the body, whilft the hinder-parts are brought up thereto. But nos
thing is more remarkable in thefe reptiles, than that thefe parts and
motions are only temporary, and incomparably adapted only te
their prefent nympha-fate ; whereas in their aurelia-ftate, they have
neither feet nor motion, only a little in their hinder-parts : and in
the matyre ftate, they have the parts and motion of a flying infet,
made for flight.

¢ Ttis a wonderful pretry mechapifm, obfervable in the going of
multipedes, as the juli, and fcolopendr, that on each fide the body,
every leg hath its motion, one very regularly following the othex
from one end of the body to the other, in a way not eafy to be de-
feribed in words ; fo that their legs in going, make a kind of undu-
lation, and give the body a fivifter progreffion than one would
imagine it fhould have, where fo many feet are w wke fo many
fhort fteps. i

t ¢ Vertebrarum apophyfes breviores funt, pracipue juxta caput
f cujus propteres flexus in averfum, et latera, facilis viperis eft;
. fecus
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yarious windings and turnings, undulations, and
all the various miotions to be met with in the
veptile kind,

ANoTHER thing that will deferve our notice, is,
the poifon ® that many of this tribe are ftocked
with, Which I the rather mention, becaufe fome
make itan objeion againft the divine fuperin-
tendence and providence, as being a thing fo far
from ufeful, they think, that it is rather mif-

' : chievous

¢ fecus leonjbus, &c. Incumbic his offibus ingens mufculorum minu.
¢ torum praefidium, tum fpinas cendioum exilium magno apparatu de.
¢ ducentium, tum vertebras petifimum in diverfa fle€entium, atque
¢ erigentium. Adeoque illam corporis miram agilitatem, non ma

4 tum, (ut Arifot. ) ir efxaumeds nad yordpddug b omérdure, quoniam
$ faciles ad flexum, et cartilagineas produxit vertebras, fed quia
4 etiam maltiplicia motus localis inftrumenta mufculos fabrefecie
¢ provida rerum parems nature, confecuty fuit.’ Blaf. Assr. Anim,
P. t. c. 39. de Vipern ¢ Veflingio. '

¢ That which is more remarkable in the vertebre (of the
¢ rattle-fnake, befides the other curious articulations,) is, that
¢ the round ball in che lower part of the upper vertebra, caters a
¢ focket of the upper part of the lower vertebra, like as the
¢ head of the os femoris deth the acetabulum of the os ichii; by -
4 which contrivance, as alfo the articulation with ooe another,
¢ they have ¢that free motion of winding their bodies any way.’
Dr. Tyfon’s Anat of the Rattle-faake in Philofoph. Tranf. No. 144.
What is here ebferved of the vertebree of this faake, is common
to this whole genus of reptiles.

* My ingenious and learned friend, Dr.:Mead, examined with
his micmicope, the texture of a wiper’s poifon, and found therein
a
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chievous and deftru&ive of God’s creatures. But
the anfwer is eafy, that as to man thofe creatures
are not withoyt their great ufes, particularly in the
cure of fome ¥ of the moft ftubborn difeafes;

however,

at firft only ¢ 3 parcel of finall falts nimbly floating on the liquor,
¢ but in a fhort time the gppearance was changed, and thefe faling
¢ particles gere fhot out into cryftals, of an incredible tennity and -
¢ fharpnefs, with fomethmg like koots here and there, from which

- ¢ they feemed to proceed ; fo that the whole texture did in a mane

¢ ner reprefent a fpider’s web, though infinitely finer.’ Mead of
Poifons, p. 9.

As to the nature and operation of this poifon, fec the fame inges
pious author’s hypothefis, in his foﬂowin; pages.

This poifon of the viper lieth in a bag in the gums, at the uppex
end of the teeth, It is feparated from the blood by a conglomerated
gland, lying in the anterior lateral part of the os fincipitis, juft be~
hind the orbit of the eye: from which gland lieth a du&, that con~
vey.thcpoxfontothebag:uth:ueth.

“The teeth are tubulated, for the conveyance, or emiffion of the
poifon into the wound the teeth make ; but their hollownefs doth
not reach to the apex, or top of the tooth, (that being folid and
fharp, the better to pierce;) but it ends in a long flit below the
poiat, out of which the poifon is emitted. Thefe perforations of
the teeth, Galen faith, the mountebanks ufed to flop with fome
kind of pafte, before they fuffered the vipers to bite them before
their (pe&ators. Cuts of thefe parts, &c. may be feen in the laft
cited book of Dr. Mead. Alfo Dr. Tyfon’s Anat. of the Rattles
Snake, in Phd. Tranf. No. 144+ '

* That vipers have their great ufes in phyfic is manifeft from their
bearing a great fhare in fome of our beft antidotes, fuch as theriaca
Andromachi, and others ; alfo in the cure of the elephantiafis, and
sther the like ftubborn maladies, for which I fhall refer to the me-

C dical
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however, if they were not, there would be no in-

dical writers. But there is fo fingular a cafe in the curious collec-
tion of Dr, Ol. Wormius, related from Kircher, that I fhall ene
tertain the reader with it. Near the village of Saffa, about eight
miles from the city Bracciano ig Italy, faith he, ¢ Specus feu caverna,
¢ vulgo La Grotta del Serpi, duorum hominum capax, fiftulofis
¢ quibufdam foraminibus in formam cribri perforata cemitur, ex
¢ quibus ingens quadam, principio veris, diverficulorum ferpen-
¢ tum, nulla tamen, ut dicitur, fmgulari veneni qualitate imbuto~
¢ rum progenies quotannis pullulare folet. In hac fpeluaca cle-
¢ phantiacos, leprofos, paralyticos, arthriticos, podagricos, &c.
¢ nudos exponere folent, qui mox halituum fubterraneorum calore
¢ in fudorem refoluti, ferpentum propullantium, totum corpus in-
¢ firmi implicantium, fuctu linftuque ita omni vitiofo virulentoque
¢ humore privare dicuntur, ut repetito hoe per aliquod tempus me-
¢ dicamento, tandem perfez fanitati reftituantur.” This cave
XKircher vifited himfelf, found it warm, and gvery way agreeable to
the defcription he had of it; hefaw their holes, heard a murmuring
hiffing noife in them; but although he miffed feeing the ferpents,
it being the feafon for their creeping out, yet he faw great numbers
of their exuviz, or floughs, and an elm growing hard by laden with
them.

The difcovery of this cave was by the cure of a leper going from
Rome to fome baths near this place ; who lofing his way, and be-
ing benighted, happehed upon this cave; and finding it very warm,
pulled off his clothes, and being weary and fleepy, had the good
fortune not to feel the ferpents about him till they had wrought bis
cure. Vide Mufeum Worm. 1. 3. ¢.'9.

The before commended Dr. Mead thinks our phyficians deal too
cautioufly and fparingly, in their prefcribing only fmall quantities
of viper’s fleth, &c. in the elephantiafis, and ftubbora leprofies :
but he recommended ratherthe jelly or broth of vipers ; or, as the
ancient manner was, to boil vipers and eat them like fifh; or at
Jeaft to drink wine, in which they have been long infufed. Vide
Mead, ubi fupra, p. 34.

Jjuftice
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>

juﬁice for God to make a fet of fuch noxious

treatures, as rods and fcourges, to execute the
divine chaftifements upon ungrateful and finful
men. And I am apt to think that the nations
which know not God, are the moft annoyed with
thofe noxidus reptiles, and other pernicious crea-
tures. As to the animals themfelves, their poifon
is, no doubt, of fome great and fpecial ufe to
themfelves, ferving to the more eafy conqueft, apd
fure capture of their prey, which tight other-
wife be too refty and ftrong, and if once efcaped,
‘would hardly be agaih recovered, by reafon of
their fwifter motion, and the help of their legs;
befides all which, this their poifon may probably
be of very great ufe to the digeftion of their
foods

AND as to the innocuous part of the reptile-
kind, they as well deferve our notice for their
harmlefnefs, as the others did for their poifon.
For as thofe are endowed with poifon, becaufe
they are predacious ; fo thefe need it not, becaufe
their food is near at hand, and may be obtained
without ftrife and conteft, the next earth = afford-

* That earth-worms live upon carth, is manifeft from the little
curled heaps of their dung eje@ed out of their holes. But in Phil.
Traof. No. 241. T have faid, it is in all probability earth made of
rotted roots and plants, and fuch like nutritive things, not pure
earth.  And there is farther reafon for ir, becaufe worms will drag
the leaves of trecs into their holes. °

Vor. II. H - ing
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ing food to fuch as can terebrate, and make way
into it by their vermicular faculty ; and the next
vegetable being food to others that can climb and
reach y, or but crawl to it.

7 Snails might be in danger of wanting food, if they were to lice
only upon fuch tender plants as are near the ground, within their
reach only; to impower them therefore to extend their purfuits *
farther, theyare enabled, by the means mentioned in note q. p. 108.

_ to ftick unto, and creep up walls and vegetables at their pleafurc.

CHAP.



CHAP IL

OF THE INHAEITANTS OF THE WATERS

[}

HAVE now gone through that part of the
animal world, which I propofed to furvcy,
the animals inhabiting the land.

As to the other partof the terraqueous globe,
the waters, and the inhabitants thereof, nothav-
- ing time to finith what I have begun on that large
fubjeé, I fhall be forced to quit it for the prefent,
although we have there as ample and glorious a
fcene of the infinite Creator’s power and art, as
hath been already fet forth onthe dry land. For
the waters themfelves are an admirablé work of
God ?, and of infinite ufe * to that partof the globe
already

3 Befides their abfolute neceflity and great ufe to the world, there
are feveral fopics, from whence the waters may be demonftrated to
be .God’s work; as the creating fo vaft a part of our globe; the
placing it commodioufly therein, and giving it bounds; the me-

v Ha thods

.

.
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already furveyed; ang the prodigious variety 8,
and multitudes of curious and wonderful things
obfervable in its inhabitants of all forts, are an
inexhauftible fcene of the Creator’s wifdom and
power. The vaft bulk of fome ¢, and prodigi-
ous minutenefs of others 4, together with the in-

: com-

thods of keeping it fiveet and clean, by its faltnefs, by the tides,
and sgitations by the winds ;. the making the waters ufeful to the
vegetation of plants, and for food to animals, by the noble methods
of fweetning them ; and many other things btfides, which are in-
fifted on in that part of my furvey. ’

s Pliny having named divers mirabilia aquarum, to thew their
power; then proceeds to their ufes, viz. ¢ Ezdem cadentes omaium
¢ terra nafcentium caufa fiunt, prorfus mirabili natura, fiquis velit -
¢ reputare, ut fruges gignantur, arbores fruticefque vivant, in cce-
¢ lum migrare aquas, animamque etiam herbis vitalem inde deferre,
¢ jufta confeffione, omnes terr=e quoque vires aquarum effe beneficio.
¢ Quapropter ante omnia ipfarutr potentiz exempla ponemus :
< cun&tas enim quis mortaium enumerare queat» And then he
goes on with an enumeration of fome waters famed for being me-
dicinal, or fome other unufual quality. Plin. L 31. ¢, 1, and 2.

* Pliny reckons 156 kinds in the waters, who'e names may be
met with in his I, 32. ¢. 11. but he is fhort in his account.

¢ Pliny, l. 9. c. 3. faith, that in the Indian fea there are balene
¢ quaternum jugerum, (i. e. g6o feet) priftes 200 cubitorum, (i. e.
¢ 300 feet).’ And |l 32.c. 1. lic mentions whales 600 foct long,
and 360 broad, that came into a river of Arabia. If the reader
hath a mind he may fce his reafon why the largcft asimals are bied
in the fea, l. g, c. 2.

4 As the largeft, fo the moft minute animals™ are bred in the wa-
ters, as thofe in pepper-water; and fuch as make the green fcum
. on
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comparable contrivance and ftruGture of the
bodies of all ¢, the provifions and fupplies of
food afforded to fuch an innumerable company of
eaters, and that in an element, unlikely, one
would think, to afferd any great ftore of fup-
plies f; the bufinefs of refpiration performed in
a way fo different from, but equivalent to what

is in land animals £; the adjuftment of the organs
’ of

-on the waters, or make them feem as if green, and many others.
Bee book iv. chap. 11.

= It might be here thewn, that the bodies of all the feveral inha-
‘birants of the waters, are the beft contrived and fuited to that place
and bufinefs in the waters, which is proper for them ; that particu-
jarly, their bodies are clothed and guarded, in the beft manner, with
{cales, or thells, &c. fuitable to the place they are to refide in, the
dangers they may be there expofed unto, and the motion and bufi-
nefs they are there to perform : that the centre of gravity, of great
copfideration in that fluid element, is always placed in the firtef
part of the body : that the fhape of their bodies, efpecially the more
{wift, is the moft commodious for making way through the waters,
"and moft agreeable to geometrical rules ; and many other matters
befides would deferve a place here, were they nat oo long for notes,
wnd that I fhall anticipate what fhall be more proper for another
place, and more accurately treated of there.

4 See before, book iv, chap. 11. ,

¢ Galen was aware of the refpiration of fifhes by their branchiz,
For having fuid, thar fifhes have no occafion of a voice, neither re-
fpire through the mouth, as land animals do, he faith, ¢ Sed earum,
¢ quas branchias nuncupamus, conftrutio, ipfis vice pulmonis eft.
¢ Cum enim crebris ac tenuibus foraminibus fint branchiz hiec in-
¢ terceptx, acri quidem et vapori perviis, fubtilioritus tamen quam.

H3 pro
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of vifion ®to that element 'in which the animal
liveth; the poife i, the fupport¥, the motion of
the body!, forwards with great fwiftnefs, and
upwards

\

¢ pro mole aqua ; hanc quidem extra repellupt, illa aptem prompte
¢ intromittunt.” Galen de ufu Part. I. 6. c. 9. SoalfoPliny held,
that fithes refpired by their gills ; but he faith Ariftotle was of a
different opinion. Plin.l. 9. ¢. 7. And fo Ariftotle feems tp be in

 his Hiflory of Animals, 1. 8. c. 2. and in other places. And I

may add our famous Dr. Necdham. See his; De Form. Feet.
cap. 6. and Anfwer to Severinus.

» A protuberant cye would have been inconvenient for fithes, by
hindering their motion in fo denfc a medium as wateris; or elfe
their bruthing through fo thick a medium would have been apt to
wear, and prejudice their eyes; therefore their cornea is flat. To
make amends for which, as alfo for the refrallion of water, differy
ent from that of the air, the wife Contriver of the eye hath made the
chry ftalline fpherical in fithes, which in animals, liviag ia the air,
is leaticular, and more flat.

! As T have fhewed before, that the bodies of birds are nicely
poifed to fwim in the air, fo are thofe of fithes for the water, every
part of the body being duly balanced, and the centre of gravity, as
I faidin nore e, p. 117. accurately fixed And to prevent vacilla-
tion, fome of the fins fcrve, particplérly thofe of the belly; as Bo-
relli proved, by cutting off the belty-fins, which caufe the fith to
reel to the right and lefe hand, and rendered it unable to ftand
ficadily in an upright pofture.

k Ta enable the fifh to abide at the top, or bottom, or any other
part of the waters, the air-bladdcr is given to moft fithes, which, as
it is more full or empty, makcsthe body more or lefs buoyant,

! The tail is the grand inftrument of the motion of the body; not
the fins, as fom«imagine. For which reafon, filhes are more muf.
culous and firong in that part, than in all the reft of their body, pe-

' . cording

5
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1

upwards and downwards with great readinefs
and agility, and all without feet and hands,
and ten thoufand things befides; all™ thefe
things, I fay, do lay before us fo various,
fo glorious, and withal fo inexhauftible a fcene of
.the divine power, wifdom, and goodnefs, that it
would be in vain to engage myfelf in fo large a |
province, without allotting as much time and
pains to it, as the preceding furvey hath coft
me. Paffing by therefore thar part of our globe,
I fhall only fay fomewhat very briefly concerning
the infenfitive creatures, particularly thofe of
the vegetable kingdom, and fo conclude this
furvey.

cording as it is in the motive parts of all animals, in the pectoral
mufcles of birds, the thighs of man, &e&. -

If the reader hath a mind to fee the admirable method, how fithes
row themfclves by their tail, and other curiofities relating to theie
fwimming; I fhall refer him to Borelli de Mot. Animal par.
1. cap, 23. particularly w prop. 213.

H 4 CHAP.
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BOo oK X

OF VEGETABLES.

HE vegetable kingdom, although an inferior
branch of the creation, exhibits to us fuch

an ample fcene of the Creator’s contrivance, curi-
ofity, and art, that I much rdther chufe to thew
what might be faid, than engage too far in par-
ticulars, I might infit upon the great variety
there is, both of trees and plants provided for all
ages, and for every ufe and occafion of the
world ™ ; fome for building, for tools and uten-
fils of every kind ; fome hard, fome foft; fome
tough and firong, fome brittle; fome long and
tall, fome fhort and low ; fome thick and large,

= The fifth book of Theophraftus’s Hiftory of Plants may be here
confulted ; where he gives ample inftances of the various conftitu-
tions and ufes of trees, in various works, &c. See alfo before, book

iv. chap. r3. ' ’
4 fome
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fome fmall and flender ; fome for phyfic®, fome
for food, fome for pleafure; yea, the moft ab-
je€t fhrubs®, and the very bufhes and brambles
themfclves, the hufbaqdman can teftify the ufe
of.

I might

n ¢ Invifis quoque herbis inferuit [natura] remedia: quippe cum

¢ medicinas dederit etiam aculeatis—in quibus ipfis providentiam

_ ¢ naturz fatis admirari ampleftique non eft.—Inde excogitavit aliquas

¢ afpe&u hifpidas, taCtu truces, ut tantum non vocem ipfius fingentis

¢ illas, rationemque reddentis exaudire videamur, ne fe depafcat avida

€ quadrupes, ne procaces manus rapiant, ne negleéta veftigia obterant,

¢ pe infidens a'es infringat : his muniendo aculeis, telifque armando,

¢ remediis ut tutaac falva fint. Ita hoc quoque quod in iis odimus,
:‘ hominumn caufa excogitatum.’ Plio. Nat. Hift. 1. 22. c. 6.

< Are fome of the fpecies of nature npxious ? They are alfo ufe-
¢ ful.—Doth a neitle fting ? Tt is to fecure fo good a medicine from
" ¢ the rapes of children and cattle. Doth the bramblé cumbera gare
¢ den? it makes the better hedge ; where if it chanceth to prick the
¢« owner, it will tear the thief,” Grew’s Cofmolog. lib- 3. cap. 2.
felt. 47.

. Th'a‘t the moft abje&t vegetables, &ec. have their ufe, and are be-
neficial to the world, may, in fome meafure, appear fiom the uft the
northern people put rotten wood, &c. unto. ¢ Satis ingeniofum
¢ modum habent populi feptentrionales in nemoribus nofturno tem-
# pore pertranfeuntes, imo et diurno, quando in remotioribus aqui-
¢ lonis partibus ante et poft folttitium hyemale contisuz nottes ha-
¢ bentur. Quique his remediis indigent, cortices quercinos inquir-
¢ unt putres, eofque collocant certo inter@itio itineris inftiruri, ue
¢ eorum fplendore, quo voluerint, perficiantiter. Nec folum hoc
¢ praftat cortex, fed et truncus purrefatus; ac fungus ipfe agaricus
¢ appellatus,’ &c. Ol Mag. Hift. I 2. c. 16. °

Tothis we may add thifled in making glafs, whofe afhes, Dr.
Merret {aith, are the beft, viz. the afhes of the common way thiftle,
’ though
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I might alfo furvey here the curious ana-
tomy and ftructure of their bodi¢s?, and fhew
the admirable provifion made for the conveyance
of the lymphatic and effential juices, for com-
municating the air, as ncceffary to vegetable, as
anima} life 9: I might alfo fpcak of, cven the

very

though all thifiles fecve to this purpofe. Next to thiftles are hop-
ftrings, cut after the flowers are gathered. Plants that are thorny and
prickly, feem toafford the beft and moft falt. Merret’s Obfervations
on Anton. Ner. p, 265.

Quid majora fequar? Salices humilefque genifte,
Aut ill2 pecori frondem, aut pattoribus umbram
Sufficiunt, fepemque fatis, et j.abula melli.
Virg. Georg. L. 2, ver. 434,

? Dr. Beal, who was very curions, and tried many experiments
upon vegetables, gives fome goed reafons to imagiue, that there is
a dire&t communication between the parts of the tree and the fruit,
fo that the fame fibres which conftitute the root, trunk, and boughs,
are extended into the very fruit.  And in old horpbeans, I have ob-
ferved fomething very like this : in many of which, there are divers
great and fmall ribs, almoft like ivy, only united to the body, run-
ning from the root up ajong the outfide of ihe body, and terminat-
ing in one fingle, or a fcw boughs : whjch bough or boughs fpread
again into branches, leaves, and fruit. See what Dr. Beal hath ig
Lowth. Abridgm. vol. z. p. 710.

But as to the particular canals, and other parts relating to the an-
atomy of vegetables, it is too longa fubjeét for this place, and there-
fore 1 fhall refer to Seign. Malpighi’s and Dr Grew’s labours in this
kind. '

s ¢ TInta cft refpirationis necefliras, et ufus, ut natura in fingulis
¢ viventium ordinibus varia,’ fvd analoga, paraverit infiumen:a,
¢ quzm
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very covering theyare provided with, becaufe it
is a curious work in reality, although lefs fo in
appearance ; and much more thercfore might I
furvey the neat variety and texture of their leaves®,
-the admirable finery, gaicty, and fragrancy of

their

¢ qua pulmones vocamus fand fo he goes on with oblerving the
apparatus made in the various génera of animals, and then faith,]
In plantis yero, qua infimum animalium attingunt ordinem, tan-
tam trachearum copiam et produé\ionem extare par cft, ut his
minim= vegcrantium partes prater corticern irrigentur.—~DPlante
igltur, ut conjcltari fas ef, cum fint viventia, vifceribus infixa

L L Y

terras, ab hae, feu potius ab aqua et zcre commixtis et percolatis a

BN

terra, refpirationis fu materiam recipiunt, ipfarumque trachcaab

-

halitu terrre, extremas radices fubingreflo, replentur.” Malpig. Op.
Anat. Plant. p. 13. '

Thefe trachez, or air-veffels, are vifible, and appear very pretty
in the leaf of fcabious, or the vine, by pulling afunder fome of its
principal r'«, or great fibres; between which, may be feen the
fuiral air-veilcls, like threads of cobweb a liule uncoiled ; a figure
whereof, Dr, Grew hath given us in his Avat. Plant. fig. 51, 5:.

As to the curious coiling, and other things relating ro the ftruc-
ture of thofk air-veflcls, I refer to Malpighi, p. 14. and Dr. Grew,
ih. L. 3. e, 3. fufk. 16, &c. and ). 4. ¢ 4. fcék.-1g. of Mr. Ray, fram
them fuccinély. Hift. Plant. ). 1.¢. 4.

¢ Concerning the leaves, 1 fhall note only two or three things :
1. As o the fibres of the leaf, they fland not in the Ralk, in an even
line, but always in an angular, or circular pofture, and their vafcu-
lar fibres or threads arc 3, g, or 7. The reafon of their pofition
thus, is for the more eret growth and greater firength of the leaf,

as alfo for the fecurity of ws fap.  Of all which, fee Dr. Grew, I. 1. -
¢ 4 fut. 8, &c. wnd I 4. par. 1. ¢ 3. alfo tad. 4. fig. 2z, to ."1.
Anothicr obfecvable ip the fibies of the leaf, is their ordeily pofi-
tion
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their flowers®, I might alfo inquire into the won-
“derful

tion, fo as to take in an cighth part of a circle, as in mallows; ia
{ome a tenth, but in moft a twelfth, as in holy-oak ; ora fixth, as
io {yiingo. Id. ib. tab. 46, 47- -

2. The art in folding up the leaves before the eruption of their
gems, &c. is incomparable, both for its elegancy and fecurity, viz.
¢ In raking up, fo as their forms will bear, the leaft ronm ; and in
¢ being fo conveniently couched as to be capable of recciving pro-
¢ tuétion from other parts, or of giving it to one ancther, e. g. filt,
¢ there is the Low-lap, where the leaves are all laid fomewhat con;,
¢ vexly one over another, but not plaited—~but where the leaves
¢ are not fu thick fet, as to ftand in the bow-lap, therc we have the
¢ plicature, or the flat-lap; as in rofe-trees, &c. And fo that cu-
rious obfesver goes on fhewing the various fcldings, to which he
. gives the names of the duplicature, multiplicature, the fore-rowl,
back-rowl, and tre-rowl, or treblc-rowl, Grew. 1b. l. 1. c. 4.
fe@t. 14, &c. To thefe he adds fome others, 1. 4. p. 1. c. r. feét.
g. Confult alfo Malpig. de Gemmis, p. 22. &c.

To thefe curious fuldings,’ we may add another noble guard by
* the interpcfition of films, &c. of which Dr. Grew faith, there are
about fix ways, viz, leaves, furfoils, interfoils, ftalk, hoods, and
mantlings. Grew, ib. and tab. 41, 42. Malpig. ib.

¢ In the flower may be confidered the empalement, as Dr. Grew,
tke calix, or perianthium, as Mr. Ray and others, call it, defigned
to be a fecurity, and bands tothe other parts of the flower. ¢ Floris
¢ velut bafis ct fulcimentum eft.’ Ray Hitt. 1. 1. c._10. Flowers,
whofe petala are ftrong, as tulips, have no calix. Carnations,
whofc petala are long and flender, have an empalement of one
picce: and others, fuch as the knap-weeds, have it confifting of
feveral pieces, ard in divers rounds, and all with a counter-change-
able refpeét to each other, for the greater firength and fucurity of
themfelves, and the petala, &c. they inciude
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derful ‘generation and make of the feed®, and
the great ufefulnefs of their fruit: I might thew
that the rudiments and lineaments of the parent-
vegetable, though never fo large and fpacious,
is locked up in the little compafs of their fruit or
feed, though fome of thefe feeds are fcarce vifible
to the naked eye®. And forafmuch as the per-

) petuity

The next is the foliation, as Dr. Grew, the petala, or folia, as
Mr. Ray, and others. In thefe, not only the admirable beauty, and
luxurant colours are obfcrvab}e, but allo their curious foldings in
the calixy before their expanfion. Of which Dr. Grew hath thefe
varieties, viz. the clofe-couch, as in rofes; the concave-couch, as
in blattaria flore albn; the fingle-plait, as in peale bloffoms; the

. double-plait, as in blue-bottles, &c. the couch and plait together,
as in marigolds, &c. the rowl, as in ladies-bower: the {pire, asin
mallows ; and laftly, the plait and fpire together, as in convolvu-
lus doronici folio. Lib. 1. cap. 5. feft. 6. =nd tab. 54.

As to the ftamina with their apices, and the ftylus, called the
sttire, by Dr. Grew, they are admirable, whether we confider their
colours, or make, cfpecially their ufe, if it be as Dr. Grew, Mr.
Ray, and others imagine, nainely,’ as a male (perm, to impregnate
and frulify the feed. Which opinion is co:roborated by the ingeni-
ous oLfer varions of Mr. Samuel Moreland, in Phil. Traof. No. 257.

. l{eliqda ufus alimentique gratia genuit (natura) ideoque fe-
¢ cula annofgque tribuit iis. ' Flores vero odorefque in diem gignit :
¢ magna, ut palam eft, admonitione hominum, qua fpeltatilime
¢ floreant, celerrime maicefcere.’ Plin. Nat. Hift. . 21. ¢. 1,

t As to the curioys and gradual procefs of nature intle formation
of the feed or fruit of vegetables, cuts being neceflary, 1 fhall refer
t Dr. Grew, p. 43, and 209, and Malpig. p. 57-

u ¢ Vetus eft Empedoclis dogma, plantarum femina ova effe, ab
¢ jifdem decidua—Ineft in eo (o070 vel femine) velut in cicatrice,

¢ non
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¢ pon fola viventis carina, fed cum minimo trunco affurgentes
¢ partes, gemma fcilicet, et infignes radicis cannas,’ &c. Malp. ib.
p- 81.  Vide plura in tra. de Sem. veg. p. 14. et paffim.

In Malpighi’s life, a debate tnay be feen between him and Seig.
Triumpherti, the provoft of the garden at Rome, whcther the
whole plant be altually in the feed. The affirmative is maintained
by Malpighi, with cogent arguments ; among which, this is onc :
¢ Noa pra:occupata mente, oculis microfcopio armatis, lufiret quz-
¢ fo phafeolorum feminalem plantulam nondum fatam, in qua folia
¢ ftabilia, hxcque ampla evidenter obfervabit; in eadem’ pariter
¢ gemmam, nodos, feu implantationes varias foliorum caulis de-
¢ prehendet. Caulem infignem fibris ligneis, ct utriculorum fericbus
¢ conftantem confpicue attinget.’ And whereas Seig. Tramphetti
had objefted, that ¢ Vegetatione, metamorphofi, inedia plantas‘in
¢ alias degenerare, ut exemplo plurium (conftat) pracipue tritici
¢ in loliﬁm, et lolii in triticum verfi.” In anfiver to this, which is
one of the firongeft arguments againft Malpighi’s affertion, Mal-
pighi replies, ¢ Nondum certum eft de integritate, et fucceflu ex-
¢ perimeati, nam facicoti mihi, ct amicis, tritici metamorphofis non
¢ ceffit. Admiffa tamen metamorphofi, quoniam hec neglefta cul-
¢ tura, aut vitio foli, aut aeris contingit——ideco ex morbofo et mon-
¢ ftruofo affeCtu non licet inferre permanentem flatum a natura in-
« tentum. Obfervo plantas fylveftres cultura varias-reddi,’ &c. I °
have more largely taken notice of Malpighi's anfier, becaufe he
herein fhews his opinion about the tranfmutation of vegetables.
Vide Malpig. Vit. p. 67.

So Mr. Lewenhoeck, afier his nice obfervations of an orange-
kernel, which he made to germinate in his pocket, &c. concludes,
¢ Thus we fee, how fmall a' particle, no bigger than a coarfe fand,
¢ (as the plant is reprefented,) is increafed, &c. A plain demon-
¢ ftration, that the plant, and all belonging to it, was aQually in
¢ the feed, in the young plant, its body, root,” &c. Philof. Tranf.
No. 287. Sce alfo Raii Cat. Cant. in Acer maj. from Dr: High-
more. But in all the feeds which I have viewed, except the maple,
the plant appears the plaincft to the naked eye, and alfo very ele-

gaat, in the nux vomica.
¢ Natura
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petuity and fafety of the fpecies depends upon the
fafety of the feed and fruit in a great meafure, I
might therefore take notice of the peculiar care
the great God of mature hath taken for the con-

fer-

¢ Natura non obfervat magnitudinis proportionem intér femine
¢ et plantas ab iifdem ortas, ita ut majus femen majorem femper
¢ producat plantam, rhinus minorem. Suvot enim in gedere her-
¢ barum non pauca, quarum femina arborum nonoullarum femini-
¢ bus non dico zqualia funt, fed multo majora. Sic v. g. femina
¢ faba, &c. .femina ulmi, &c. multis vicibus magnitudine fuperant.’
Raii, ubi fupra, 1. 1. c. 13. ‘

¢ Filicem reliquafque capillares herbas femine carere vetercs
¢ plerique——prodidere ; quos ctiam fecuti funt e recentioribus
¢ nonnulli, Dodonzus, &c.—Alii ¢ contra, Bauhinus, &c. Fili-
¢ ces et congeneres fpermatophoras efle contendunt; partim quia
¢ hiftoria creationis,’ Gen. ii. 12. &c.~—hanc fententiam verifli-
¢ mam effe—autopfia convincit.’” Fredericus Cafius, he faith, was
the firft that difcovered thefe feeds with the help of a microfcope.
And fince him, Mr. W. C. hath more critically obferved them.
Among other things obferved by that ingenious gentleman, are
thefe, ¢ Pixidulz feu capfulz femina continentes in plerifque hoc
¢ genus plantis perquam exili granulo arena vulgaris cinerez plus
¢ duplo minores funt; imo in nonnullis fpécicbus vix tertiam quar-
¢ tamve arenul® partem magoitudine zquant, veficolarum quarun-
¢ dam annulis aut fafciolis vermiformibus obvolutarum fpeciem
¢ exhibentes. Nonnulle cx his veficulis 100 circiter femina con-
¢ tinere deprehendebantur—adeo eximia parvitate ut nuado oculo
¢« prorfus cffent invifibilia, nec nifi micro{copii interventu detegi
¢ pofleat.—Ofmunda regalis, qua aliis omnibus filicis fpeciebus
¢ mole—antecellit—vafcula feminalia obtinet @&qua cum reliquis
¢ congencribus magnpitudinis—quorum immen{a et vifum fugiens
¢ parvitas cum magnitudine plantz collata—adeo nullam gerere
¢ propertionem invenietur, ut tantam plantam e tantillo femioe pro-
¢ duci attentum obfervatorem merito in admirationem rapiat.’ Ray,
ibid. I. 3. p. 132. This W. C. was Mr. Wil. Cole, as he owneth
in a letter I have now in my hands of his to Mr, Ray, O 1684.
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fervation and fafety herecof: as particularly in
fuch as dare to thew their heads all the year; how
fecurcly their flower, feed, or fruitis locked up
all the winter, together with their leaves and
branches, intheir gems™; and well fenced and
covered there with neat and clofe tunics. And for
fuchas dare not fo to expoféthemfelves, with what
fafety they are perferved under the coverture of
the earth, in theirroot %, feedy, or fruit, till in-

vited
™ ¢ Vegetantinm genus, ut debitam mag'nizudinem fortiatur, et
¢ fuz mortalitatis jaCturam fucceffiva prolis edu&tione reparct, ftatis
temporibus novas promit partes, ut tandem emergentes uteri, re-
¢ centes edant foboles. Emanantes igitur a caule, caudice, ramis,
¢ et radicibus novellz hujufimodi partes, non illico laxatz exten-
¢ duatur, fed compendio quodam coagmentatz intra folii axillam
¢ cubaates, non parum fubfiftunt, gemma appellantur,” &c. And
then that gieat man goes on to fhew the admirable various methods
of nature, in repefiting,, in that little compafs, fo large a part of 4
tree or plant, the curious fruéture of the gems, the admirable guard
sfforded them, and the leaves, flowers, and feed contained in them,
&c. Of which having taken notice before, I pafs over it now, and
only refer to our author Malpighi, and Dr. Grew, in the places
cited in note q, p. 122, and note s, p. 224.

* Of bulbous, and a great many more, probably of the fir
greater number of perennial roots of herbs, as arum, rape, crowfoot,
Scc. it is very obfervable, that their root is annually renewed, or re-
paised out of the trunk or ftalk of itfclf ; that is to fay, the bafis of
the flalk continually and by infenfible degrees defcending below
the furfa.e of the earth, and hiding itfelf therein, is thus both in
rature, place, and office, changed into a true root. So in browne-
wort, the bafis of the flalk finkir g down by degrees, till it lies under
ground, becomes the upper part of the root : and continuing fill
1o {ink, the next year becomes the lower part: and the pext after

that,



OF VEGETABLES, . 129

‘vited out by the kindly warmth of the fpring!
And when the whole vegetable race is thus cal-
led out, it is very pretty to obferve the methods
of nature in guarding thofe infenfitive creatures
dgainft harms and inconveniences, by making
fome, for inftance, to lie down proftrate, and
others to clofe themfelves up * upon the touch
of animals, and the moft to fhut up their flowersy

that rots” away ; a néw addition being ftill yearly made out of the
ftalk, as the clder parts yearly rotaway. Grew. ib. 1. a. p. 59. ubi
plura vid. '

y How fitfe dnd agreeable @ confervatory the earth s to vegetables,
more than ady other, is manifeft from their rotting, drying, or be-
jng rendered infecund in the waters, or theair; but in the earth
their vigour is long preferved. Thus of feeds, particularly, Mr.
Ray thinkd, fome may piobably retain their fecundity for ten years,
and others lofe it in five ; but, fhith hie, ¢ In terre gremio latitantia,’
¢ quamvis tot caloris, frigoris, humaris et ficcitatis varietatibus ibi-
¢ dem obnoxia, diutius tamen, ut puto fertilitatem fuam tuentur
¢ quam ab hominibus diligentiffime cuftodita; nam et ego et aliiante
¢ me multi obfervartint fiiapeos vid magn#m enatam in aggeribus
¢ foffarum recens fallis inque areis gramineis effoffis, ubi poft hom-
¢ inum memoriar oulla unquam finapeos feges fugcreverent. Quam
¢ tamen non fponte ortam fufpicor, fede feminibus in terra per tor,
¢ annos refiduis etiam prolicis.”” Rey. Hiff. Pl. 1. 1. ¢. 13.

* ¢ Plant2 nonnull2 zfchynomen= veteribus dict=, recentioribus
¢ vive, ct fenfitivz, et mimofe, hud obfcura fenfus indicia pro-
¢ dunt; fiquidem folia earum manu aut baculo tatta, et paululumy
¢ compreffa, pleno etiam meridi¢, fplendente fole, illico fe contra-
¢ huat; in nonnullis etiam fpecicbus cauliculi teneriores concidunt
¢ et velut marcefcunt ; quod idem ab aere frigidiore admiffo patiun-
¢ tur’ Ray, Hitt, PL. T. 1. L 18, App. {:&. 2. c. z p. 978.

Vol. M, I . their
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their down 2; or other their like guard, upon the
clofe and cool of the evening, by means of rain,
or other matters that may be prejudicial to the
tender feed.

And now to thefe confiderations relating to the
feed, I might add the various ways of nature in
diffipating and fowing it, fome being, for this
end, winged with light down, or wings, to be
conveyed about by the winds; others being laid
- in elaftic, fpringy cafes, that when they burft and
crack, dart their feed at convenient diftances, per-
. forming thereby the part of a good hufbandman®;
others

* T have obferved that many, if not moft vegetables, do expand
their lowers, down, &c. in warm, fun-thiny weather, and again
clofe them towards evening, or in rain, &c. efpecially at the be-
ginning of flowering, when the feed is young and tender; as is
manifet in the down of dandelion, and other downs; and emi-
nently in the flowers of pim pernel; the opening and fhutting of
which, are the countryman’s weather-wifer ; whereby Gerard faith,
he foretelleth what weather fhall follow the next day ; for faith he,
¢ If the flowers be clofe fhut up, it betokeneth rain and foul wea«
o ther, contrarywife, if. they be fpread abroad, fair weather’ Ger.
Herb. b. 2. c. 183.

¢ Eft et alia [arbor in Tylis] fimilis, foliofior tamen, rofeique
¢ floris; quem noftu comprimens, aperire incipit folis exortu,
« meridie expandit. Incole dormire eam dicunt.” Plin. Nat. Hift.
liz.co11,

® ¢ So foon as the feed is ripe, nature taketh feveral methods for
¢ its being duly fown; not only in the opening of the uterus, but
¢ alfo

’
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bthers by their agreeable tafte and fmell, and
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falutary

alfo in the make of the feed itfelf. For, firt, the féeds of many
plants, which affect a peculiar foil or feat, av of arum, popgy, &c.
are heavy and fmall enough, without further care, to fall direttly
down into the ground—=But if they are fo large aud light, as to
be expofed to the wind, they are often furrifhed with one or more
hooks, to ffay them from ftraying too far from their proper place
—S0 the fceds of avens have one fingle hook; thofe of agri-
mony and goofc-grafs; many ; both the former loving a warm
baok; the latter, an hedge for its fupport. On the contrary,
many feeds are farnithed with wings or feathers; partty with the
help of the wiad to carry them, whea ripe, from off the plant, as
of ath, &c.——and paitly to enable them to make their flight more
or lefs abroad, that fo they may not, by falling together, come up
too thick : and that if one fhould mifs a good foil or bed, another
may hir. So the kernels of pine have wings-—yet fhort~—whereby
they fly not into the air, but only flutter upon the ground. But
thofe of typha, dandelion and mof of the pappous Rind—have
long numerous feathers, by which they are wafted every way.-=
Agnin, there are feeds which are fcattered not by flying abroad,
but by being either fpirted or flung away. The firk of thofe are
wood-forrel, which haviog a running root, nature fees fit to fow
the feeds at fome diftance. The doing of which is effc&ted by a
white fturdy cover; of a tendinous or fpringy nature.—Thris
cover, fo foon as it begins to dry, burfts open on' one fide, in an
inftant, and is violently turned infide outward—and fo fmartly
throws off the feed. The feed of harts-tongue is flung or fhot
away by the curious contrivance of the feed-cafe, asin cod-
ded arfmart, only there the fpring moves and curls inward but
here outward; viz. every feed cafe—is of afpheric figure, and
girded dbout with a fturdy fpring=~The furface of the fpring re-
fembles a fioe fcrew ;—fo foon asthis fpring is become ftark
erough, it fuddenly breaks the cafe into two halves, like two
lirrle cups, and fo flings the feed.” Grew, ib. p. 199. and in tab,

72. all thefe admiirable artifices are handfomely reprefented.

Ia ¢ Quin
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falutary nature, inviting themfelves to be fwal.
lowed -

¢ Quin fi quantitas modica feminum [flicis phyllitidis quoque ]
¢ afoliis in fubjeftam chartz munde—fchedam decutiatur, deter«
¢ gaturve, et deinde in acervum converratur, veficularum feminalium
¢ plurimis una diffilientibus, et fibi invicem allifis, acervulus varie
¢ moveri per partes videbitur, non fecus ac fi fyreaibus aut iftiufgo-
¢ di beRiolis repletns effet~~quin fi locus tranquillus fit, aure proxi-.
* ¢ me admots, crepitantium inter rumpendum vafculorum fonitus-—
¢ percipietur ; et fi microfcopio chartam oculis oberres, femina per
¢ eam undique fparfa, et ad notabilem ab acervo diftantiam projeétx
¢ comperies.” Ray ibid. p. 234.

¢ The admirable contrivance of -nature in this plant is moft plain :
¢ for the feed-veffels being the beft preferver of the feed, it is there
¢ kept from the injuries of air and eavth, rill it be rainy, when it is
" ¢ a proper time for it to grow, and then it is thrown round the earth,
¢ as grin by a fkilful fower.—~When any wet touches the end of the
¢ feed veffels, with a fmart noile and fuddea leap, it apens itfelf, and -
¢ with a {pring, fcatters its feed to a pretty diftance round it, where
¢ it grows.” Dr. Sloane Voy. to Jamaica, p. 150. of the gentianellx
flore cceruleo, &c. or fpirit leaf.

The plants of the cardami ne family, and many others, may be
added here, whofe cods fly open, and dart out their feed, upon 2
fmall touch of the hand. But the moft remarkable inftance is in
the cardamine impatiens, ¢ Cujus filiquae, faith Mr. Ray, vel leviter
¢ ta&=, aftutum ejaculantur [femina] imo quod longe mirabilius
¢ videtur, etfi filiquas non tetigeris, fi tamen manum velut tacturug
¢ proxime admoveas, femina in appropinquante: evibrabunt ; quod
¢ tum Moerifonus fe {zpias expertum fcribit, tum Johnflonus apad
¢ Gerardum verum effe affirmat.’ Hift. Plant. 1. 16. c. vo.

Neither is this provifion ' made only for land vegetables, but for
fuch alfo as grow in the fea. Of which I fhall give an inflance from
my before-commended friend, Dr. Sloane: ¢ As to the fuei,—
* their feed hath beca difcovered, and fhewed me firft, by the in.

duftry
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‘

lowed and carried about by the birds, and there-
by alfo fertilized by paffing through their bodies<;
) and

¢ duftry of the ingenious herbarit, Mr. Sam. Doody, wha found
¢ on many of this kind, folid tubercules, or rifings, in fome fea~
¢ foas, wherein were lodged feveral round feeds, as big as mufiard-
¢ feed, which, when ripe, the outward membrane of the tubercule
¢ breaking, leaveth the feed to float up and down with the waves.
¢ The feed coming near ftones, or any folid foundation, by means
¢ of a mucilage it carries with it, fticks to them, and fhoots forth
¢ ligule with branches, and in time comes to its purfeliop and mag-
¢ nitude.’ Sloan, Voy. Jamaica. p. 50,

Bt although Mr. Doody had hinged, and ¢qnjeQured at the thing,
yet the firft that difcovered the feeds in fyci was the before com-
mended Dr. Tancred Robinfon ; as may be feen by comparing what
Mr. Ray faith in his Synopf. Stirp, Brit. p. 6. with his Append. Hift.
p- 1849. Befides which fuci, the Dr. tells me, he obferved veflels
and feeds in caralloid fhrubs, as alfo in feveral fungi, nat only in the
fpecies of crepitus lupi, but alfo between the lamellz of other fpe-
cies, and in that fubrerraneous kind called trufles, whefe foed and
weffels open ia the cortex, at fome feafons he faith, like that of mal.
lows in fhape.

As to the crepitus lupi, I have more than onge examined their
powder, with thofe excellent microfcopes of Mr. Wilfon’s make ; but
the moft fatisfalory view Mr. Wilfon himnfelf gave me; by which
1 found the feeds to be fo many exceeding fmall puff balls, with round
heads, and longer than ordinary fharp pointed ftalks, as if inade on
purpofe to prick eafily intothe ground, Thefc feeds are inzcrmixed
with much dufty matter, and become hurtful to the eyes, probably
by their fharp flalks prickiog and woupding that teoder organ.

¢ The ancient paturalifts do generally agree, that mifleltoe is pro-

pagated by its feeds, ‘carried about by, and pafling thyough the body
of birds. Thus Theophraftus, de Cauf, Plant. I. 2.¢c.24. ¢ T,

3 & and whe Svifur, &c. Lnitiun verg a pafiu avium :—quippe vifco
detralt

\
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and others not thus taken care of, do many of
them by their ufefulnefs in human life, invite the
hufbandman and gardener carefully to fow and
nurfe them up.

To this fo fingular a care about the propaga-
tion and confervation of the fpecies of vegetables
I might

¢ detra&o confetoque in alvis, quod frigidiffimum ef, femen cum
¢ excremento purum dimittitur, et faéta mucatioue aliqua in arbore
¢ ftercoris caufa pullulat, erumpitque, &c. So alfo Pliny faith, viz.
¢ Omnino autem futum [vifcum] nullo. modo nafcitur, nec nifi per
¢ alvum avium redditum, maxime palumbis ac turdi. Hazc cft
¢ natura, et nili maturarum in ventre avium, non proveniat.’ Plin.
Hift. . 16. c. 24. Whether what Theophraftus and Pliny affirm,
be conducive to the better fertilizing the feeds of miffeltoe I know

"not; but that it is not of abfolute neceffity, I can afirm upon mine

own experience, having feen the feeds germinate even in the bark
of oak. Bat although they fhot above an inch, and feemed to root
in thetree, yet they came to nothing, whether deftroyed by ants, &c.
which I fufpeéted, or whether difagrecing with the ouk, I know not.
But/ I fince find the matter put out of doubt by Mr. Doody ;
which fee in Mr. Ray’s Hitt. Piant. Appen. p. 1918,

Nutmegs are fuid to be fertilized after the fame manner, as Taver
nier faith was confirmed to him by perfons that lived many yearsin .
thofe parts; whofe relation was; the nurmeg béing ripe, feveral
birds come from the iflands towards the fouth, and devour it whole,
but are forced to throw it up again before it be digefted : and that
the nutmeg then befmeared with a vifcous matter, falling to the
ground, takes root and produces a tree, which would never thrive
was it planted. Tavern. of the Commod, of the Great Mogul. And
Monfieur Thevenot, inhis travel s to the Indies, gives this account :
the tree is produced after this manner : there is a kind of birds in

the ifland, that having picked off the green butk, fwallow the nuts,
' which»



OF VEGETABLES. 135

-Y might add the nice provifion that is made for
their fupport and aid, in ftanding and growing,
that they may keep their heads above ground,
and not be rotted and fpoiled in the earth them-
felves, nor thereby annoy us; but, on the con-
trary minifter to all their ends, and our ufes, to

afford us houfes, utenfils, food 4, phyfic, cloth-

which having been fome time in their ftomach, they void by the or-
dinary way ; and they fail not to take reoting in the place where
they fall, and in time grow up to a trez.  This bird is fhaped like a
cuckow ; and the Dutch prohibit their fubjefts under pain of death,
to kill any of them. Vide Sir T. Pope-Blunt’s Nat. Hift,

But Mr. Ray givesa fomewhat different account : ¢ Hanc fraltam
[nucem “lofchatem] variz quidem aves depafcuntur, fed maxime
columba: genus album et parvum, quz dehifcente nucamento, illec-
te fuavitate macis, hanc cum nuce eripiunt et devorant, nec nifi
repleta ingluvie capaciffima faginum deferunt. Noftrates ibi merca-
tores columbis iftis nut-eaters five nucivoris nomen impofuerunt.
Quas autem vorant nuces, poft integras per alvum reddunt. Red-
dite citius deinde germinant utpote premaceratz fervore ventriculi,
Arbores inde natz ceu pracociores, facile funt corruptioni obnoxiz
fru&umque ferunt ceteris multo viliorem, et hac caufa negleGtum
incolis contemptumque, przter macin, quam ad adulterandam me~
liorem adhibent.’ Ray, Hift. Plant. 1. 27. c. 4. ,

a " & & &

- a & & =

" 4 Arbores blandioribus fruge fuccis hominem mitigavere. Exis
recreans membra olei liquor, virefque potus visi; tet denique fa~
pof'es annui fponte venientes : et menfz, depugnetur licet carum
caufa cum feris, et pafti naufragorum corporibus pifces expetantur,
etiamnum tamen fecundz. - Mille prterea funt ufus earum, fine
quibus vita degi non poffit. Arbore fulcamus maria, terrafque
admovemus, arb?re cxzdificamus teéta.t  Plin, Nat. Hiftory 1. 13,
[ O
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ing, yea, diverfibn too, by the beauty of their
dooks, By the fragrancy of their finell, by creat-
ing us pleafant fhades againft the fcorching beams
of fummer, and ﬁgrecning us 'againft the piercing
winds and cold of wintere, :

Andlt i very obfervable what admirable pro-
vifions are made for this purpofe of their fupport
and ftanding, both in fuch as ftand by their own
firength, and fuch as need the help of others, In
fuch as ftand by their own ftrength, itis by means
of the ftronger and more ligneous parts equival-

ent

¢ ¢ Plagtarum ufus latiffime patet, ct in omni vitz parte occuirit.
_ ¢ Sine illis laute, fine illis commode non vivitur, at nec vivitur om~
nino, quacunque ad vi€tum neceffaria funt, quacunque ad delicigs
faciunt e locupletiffimo fuo penu abunde fubminiftrant. Quant
ex iis menfainnocentior, mundior, falubrior quam ex animalium
czde et laniena? Homo certo naturg animal carnivorum non eft;
pullis ad pradam et rapinam armjs inftru&tuin, noan dentibus ex-
ertis et ferratis, non unguibus aduncis. Manus ad fru&tus colli-
geados dentes ad mandendos comparati. Nen legimus ei ante dily-
vium carnes ad efum conceffas. At non viCtum tantum nobjs
fuppeditant, fed et veftitum, et medicinam, et domicilia, aliaque,
2dificis, et navigia, et fupelle&ilem, et focum, et oble&tamenta
fenfoum animique: ex his naribus odoramenta ¢t fuffumigia
parantur. Horum flores inenarrabili colorum et fchematum,
varietate, et elegantia, oculos’ exhilarant, fuaviffima odorum ques
expirant fragrantia fpiritus recreant. Horum fruftus gula illece-
bra menfas fecundas inflruunt, et languentem appetitum excitant.
¢ Taceo virorem amoeniffimum oculis amicym, quem per prata pafs
¢ cua agros, {ylvas fpatiantibus objiciunt, et umbras quas contra
« zfium et folis ardores prabent. Ray, ib. L. 1. ¢. 24. p. 46.

an & a &
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ent to the bones in animals, being madg not ine
flexible, as bones; becaufe they would then be
apt to break ; but of a yielding elaftic nature, to
fcape and dodge the violence of the winds, and by
means alfo of the branches fpreading handfomely
and commodioufly about, at an angle of about 45°
gr. by which means they equally fill up, and at
the fame time make an zquilibration of the
topf.

And as for fuch vegetables as are weak, and not
able to fupport themfelves, it is a wonderful
faculty they have, fo readily and naturally to
make ufe of the help of their neighbours, em-

bracing

1 All vegetables of a tall and fpreading growth feem to havey .
smtural teadency to a hemifpherical datation, but generally confing
their fpreading within an angle of 9o® gr. as being the moft becoming
and ufeful difpofition of its parts and branches, Now, the fhortet
way to give a moft graceful and ufeful filling to that fpace of dilat-
ing and {preading out, is to proceed in Trait lines and to difpofe of
thofe lives in a variety of parallels, &c. And to do that in a quad.
rantal fpace, &c. therc appears but one way poffible, and that is, o
form all the interfeQlions, which the thootsand branches make, with
angles of 45 gr. only. And [ dare appeal to all, if it be not in this
manner, almoft to a nicety, obfcrved by nature, &c. A vifible
argument that the plattic capacities of matter are governed and dif-
‘pufed by an all-wife and infinite agent, the native ftrikneffes and
regulariries of them plainly fhewing from whofe hand they come.
Account of the Origin and Formation of Foflils, Shells, &c. Psinted
at Londop, 1703. p. 38, 41. 3
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" bracing and climbing up upon them &, and ufing .
them as crutches to their feeble bodies : fome by
their odd convolving faculty, by twifting them-
felves like a fcrew about others ; fome advancing
themfelves by catching and holding with their
curious clafpers and tendrils, equivalent to the
hands ; fome by firiking in their rooty feet; and

' others

¢ ¢ In Hedera, furculi et rami hinc inde claviculos, quafi radi-
¢ culas, emivtunt, quz pariesibus, vel occurrentibus arboribus yeluti
¢ digitis firmantur, et in altum fufpenduntur, Hujufmod{ radicula
¢ fubrotunde funt, et pilis cooperiuntor; et quod mirum eft,
¢ glutinofum fundunt humorem, feu terebinthinum, qua ar&e lapi-
¢ dibus netuntur et agglutinantur, — Non mivori induftria natura
¢ utitur in vite.Canadenﬁ, &c. The admirable and curious make of
whofe tendrils and their feet, fee in the illufirious author, Malpig. dg
Capreolis, &c. p. 48.

Clafpers are of a compounded nature, between that of a root anda
trunk. Their ufe is fometimes for fupport only ; as in the clafpers
of vines, briony, &c. whofe branuches being long, *flender, and
fragile, would fall by their own weight, and that of their fruit; but
thefe clafpers take hold of any thing that isat hand ; which they do
by a natural circumvolution which they have; (thofe of briony
have a retrograde motion about every third circle, in the form of a
double clafpi fo that if they mifs one way, they may catch the
other.) Sometimes theufe of clafpers is alfo for a fupply, as in the
trunk-roots of ivy; which being a plant that mounts very high, and
being of a clofer and more compaét fubftance than that of vines, the
fap would not be fufficiently fupplied to the upper fprouts, unlefs
thefe affifted the mother-root j but thefe ferve alfo for fupport too.
Sometimes alfo they ferve for ftabiliment, propagation, and fhade;
for the firft of fhefe ferve the clafpers of cucumbers ; for the fecond,
thofe, or rather the trunk-roots of chamomile; and for all three
the trunk-roots of firawberries. Harris Lex, Tech. in verb. Clafpers.
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others by the emiffion of a natural glue, (clofely
and firmly adhering to fomething or other that
adminifters fufficient fupport unto them. A'l
which various methods being fo nicely accom.
modated to the indigencies of thofe helplefs vege-
tables, and not to be met with in any befides, is
a manifeft indication of their being the contriv-
ance and work of the Creator, and that his in-
finite wifdom and care condefcends, even to the
fervice, and well-being of the meaneft, moft
weak, and helplefs infenfitive parts of the crea.

tion.

In the laft place, to the ufes already hinted at,
1 might add a large catalogue of fuch among
vegetables, as are of peculiar ufe and fervice to
the world, and feem to be defigned, as it were,
on purpofe, by the moft merciful Creator, for the
good of man, or other creatures®. Among gfain
I might name the great fertility ‘ of fuch as ferves

2 Vegetables afford not only food to irrationals, but alfo phyfic, if
it be true which Ariftotle faith, and after him Pliny ; which latter,
in his 8th book, chap. 27. fpecifies divers plants made ufe of as
fpecifics, by diverfe, both beafts and birds ; as dittany by wounded
deer; celandine by fwallows to cure the fore eyes of their young,
&c. And if the reader hath a mind to fee more inftances of this
pature, many of them fanciful enough, he may confult Merfenne in
Genef. p.933. ,

i See before book iv. chap. 11,
for
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for bread, the eafy culture and propagation there-
of, and the agreement of every foil'and climate
to it. Among trees, and plants, I might inftance
in fome that feem to be defigned, as it were, on
purpofe, for almoft every ufe X, and convenience'
fome

® ¢ Planta haec unica [aloe Americana] inquit Fr. Hernandez,
¢ gnicquid vitx effe poteft neceflarium pra:ftare facile poteft, fi effet
rebus humaunis modus. Tota enimilla liganorum, fepiendorumque
sgrorum ufum praftat, caules tignorum, folia véro tefta tegendi
imbricum, lancium : corundem mnervuli et fibrz cundem Labent
ufum ad linteamina, calceos, et veftimenta conficienda quem apud
nos linum, cannabis, goffipium, &c. E mucronibus fiunt clavi
aculei, fubule, quibus perforandis auribus, macerandi corporis
gratia, Indis uti mos erat cum dzmonum vacarent culeui; item
acicule, acus, tribuli militares et raftilla idonea peftendis fubteg-
minibus. Praterea e fucco mapami, cujus evulfis germinibus in-
ternis foliifve tenerioribus cultis {Yztlinis] io mediam cavitatem,
fillat, plansa, unica ad go isterdum amphoras, quod diflu ef
mirabile, vina, mel, acetum, ac faccharum parantur, [ The me-
thods of which he tells.] Idem fuccus menfes ciet, alvum lenit
urinam evocat, renes et velicam emundat. E radice quoque reftes
front firmiffime.  Craffiores foliorum partes, truncufque, decoita
fub terra, edendo funt apta, fapiuntque citrea frufta fuccharo con-
dita: quin et vulnera recentia mice conglutinaat.—Folia quoque
affa et affefto loco impofita convulfionem curant, ac dolores leni-
unt, przcipuc fi fuccus ipfe calens bibatur, quamyis ab Indica
¢ proficifcantur lue, fenfum hebetant, atque torporem inducunt.
¢ Radicis fuccus lucin Veneream curat apud Indos, ut Dr. Palmer.’
'Ray, ib. . 21.¢c. 7. Sce alfo Dr. Sloanc’s Voyage to Jamaica,
page 247.

There are alfotwo forts of alog befides, mentioned by the fume
Dr. Sloane, one of which is made ufe of for fithing lines, bcw-
firings, ftockings, and hammocks. Another hath leaves that hold
rain water, to which travellers, &c. refort to quench their thirft,
3 fearcity of wells, or waters, in thofe dry countrics, Ibid. p. 244

& a & a & a & &«
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fome to heal the moft frubborn and dangerous
diftempers!, to alleviate and eafe the pains of »
our poor infirm bodies, all the world over: and
fome defigned for the peculiar fervice and good
of particular places, ecither to cure fuch diftem-
pers as are peculiar to them, by growing more
plentifully there than elfewhere », or elfe to obe

o viate

! For inftance here, I fhall name the ¢ortex Peruvianus, which
Dr. Morton ¢ calls antidotus in levamen @rumnarum vitz humanse
¢ plurimarum divisitas concefla.’ De Febr. Exer. v.c. 3. ¢In
* Ganitstem gentium proculdubio a2 Deo O. M. conditus. Cujus
¢ gratia, arbor vite, fiqua alia, jure merito appellari poteft. Id. ib.
¢ c. 4. ¢Eheu! quot convitiis Herculea et divini hazc antidotus
¢ jaQtabatur I’ 1bid.

To this (if we may believe the Eph. Germ. An. 12, Obf. 74. and
foe other authors) we may add trifolium paludofum, which is be-
come the panacea of the German and northern nations.

» ¢ Pro doloribus quibufcunque fedandis preftantiffimi femper
# ufus opium habentur quamobrem merito Nepenthe appellari folet ;
¢ et remedium vere divinum exiftit. Et quidem fatis mirari vix
¢ poffumus, quomodo urgente vifceris aut membri cujufpiam tortura
¢ infigni et intolerabili cruciata, pharmacum hoc, incantamenti
% inflar, levamen et &varynoiar fubitam, immo interdum abfque
¢ fomno, aut faltem prius quam advenerit, concedit. Porro ad hcec
¢ magis flupendum eft, quod donec particule opiatic operari, et
¢ potentiam fuam narcoticam exercere continuant, immo etiam
¢ aliquamdiu poftquam foranus finitwr, fumma alleviatio, et indo
¢ lentia in parte aff.&ta perfiftit.’ - Willis, Phar. Rat. Par. 1. fet 7.
c. 1. fe&. 15.

» ¢ 'Tales plantaram fpecies in quacunque regione a Deo creantur
¢ quales heminibus et animalibus ibidem natis maxime conveniunt :
¢im

R T
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viate fome inconveniernce there; or to {upply fome
conftant neceffity, or occafion, not poffible, orat
leatt not eafy to be fupplied any other way°. It
is, for inftance, an admnirable provifion made for

fome

¢ imo ex plaotarum nafcentium frequentia fe fere animadvertere poffe
¢ quibus morbis [endemiis] quzelibet regio fubjeta fit, fcribit Sol¢-
¢ pander. Sic apud Danos, Frifios, Hollandos, quibus fcorbutus
¢ frequens, cochlearia copiofe provenit.” Ray, Hift. Plant. . 16.

¢hap. 3. .

To this may beadded Elfaer’s obfervations concerning the virtues
of diverfe things, in his Obfervations de Vincetoxico Scrophularum
temedio. E. Germ. T. 1 obf. 57.

John Benoroviggs, a phyfician of Dort, may be here confulted,
who wrote a book ‘on purpofe to fhew, that every couantry hath every
thing ferving to its occafions, and particularly remedies afforded to
all the diftempers it is fubjeft unto, See Benor. Avra;xus Batav.
five Introd. ad Medic. indigenany.

¢ The defeription Dr. Slodne gives of the wild-pine is, thatits
Jeaves are channeled, fit to catch and carry water down into thefr
refervatories ; that thefe refervatories are fo made, as to hold much
water, and clofe at top when full, to hinder its evaporation; that
thefe plants grow on the arms of thetrees in the woods every where
[in thofe parts,] ag alfo on the barks of theirtrunks. And one con-
trivance of nature in this vegetable he faith, is very admirable. The
fesd hath long and mary threads of tomentum, not only that it may
be carried every where by the wind,~but alfo, that it may by thofe
threads, when driven thrrough the boughs, be held faft, and ftick to
thie arms, and exterior parts of the barks of trees. So foon-as it fprouts
or perminates, although it be on the under part of a bough,—~———
jts leaves and falk rife perpendicular, or ftraight up, becaufe if it
fhad any other pofition, the ciftern (beforementioned, by which it is
chiely nourifhed—) made of the hollow leaves, could not hold
water,
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fome countries fubjec to drought, that when thé
waters every where fail, there are vegetables
which contain not only moifture enough to fup-
ply their own vegetation ahd wants, but afford
. drink alfo both to man and other creatures, in
their great extremities P, and a great deal more
might be inftanced in a like nature, and things
that bear fuch plain imprefles of the divine wif-
dom and care, that they manifeft the fuper-in-
tendance of the infinite Creator.

Thus 1 have given a fketch of another branch
of the creation, which, (although one of the
meaneft) yet, ifit was accurately viewed, would
abupdantly manifeft itfelf to be the work of God.

But
water, which is neceffary fur the life and nourithment of the plant.

—In fearcity of water, this refervatory is neceflary and fufficient,
not only for the plant itfelf, but likewife is very ufcful to men, birds,

and all forts of infets, whither they come in troops, and feldom go -

away without refrefhment. Id. ib p. 188. and Phil, Tranf. No. 251,
where a figure is of this notable plant,as alfo in Lowthorp®s Abridg;
vol. 2. p. 669.

.

.

The wild pine fo catled, &c. hath Jeaves that will hold a pint and
a half, or a quart of rain water ; and this water refrefhes the leaves
and nourifhes the root. When we find thefe pines, we ftick our
knives iim_ the leaves juftabove the root, and that lets out the water,
which we catch in our hats, as I have done many times to my great
relief. Dampier’s Voy, to Campeachy, c. 2. p. s6.

? Navarette tells us of a trec called the bejuco, which twines
about other trees, with its end hanging downwards; and that tra.

traveller®

4
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But becaufe I have been fo long upon the othe¥
parts, although lefs than they deferve, I mufk
therefore content myfelf with thofe general hints -
I bave given; which may however ferve as fpeci-
mens of what might have been mote largely faid

about zhis inferior part of the animated crea-
tion.
As

vellers cut the nib of it, and prefently a fpout of water nmé out
from it, as clear as cryftal, enough, and to fpare, for fix ar eight

-men. 1drank faith he to my fatisfaion of it, found it cool and
fweet, and would drink it s oft as I found it in my way. Itis a
juice and natural water. It is the common relief of the herdfimen
an the mountains? when they are thirfty they lay hold on the bejuco
mnd drink their fill. Colle&tion of Voy. and Tra. volume 1. in the
Sup. to Navarette’s Account of China, p. 355.

‘The water-with of Jamaica hath the fame ufes ; concerning whichy
my before-commended friend, Dr. Sloane, favoured me with this
account from his original papers; ¢ This vine growing on dry hills
¢ in the woods where no water is to be met with, its trusk, if cue
¢ into pieces two or three yards long, and held by either end to the
¢ mouth, affords fo plentifully a limpid, innoceut and refrefhing
¢ water, or fap, as gives mew life to the droughty traveller or hunter.
¢ Whence this is very much celebrated by all the inhabitants of thefe
¢iflands, as an immediate gift of providence to their diftrefled condi-
¢ tion.

"To this may be added what Mr, Ray takes notice of concerning
the birch tree. ¢ Ia initiis veris antequam folia prodicre, vulnerats
¢ dalcem fuccum copiofe effundit quem, fiti preffi paftores in fylvis
¢ fepenumero potare {oleat. Nos etiam non femel eo liquore recrea-
¢ ti fomus, cum herbarum gratia vaftas peragravimus fylvas, inqui¢
¢ Tragus.’ Raii Cat. Plant. circa Cantab. in Betula:
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As to the inanimate part, fuch as ftones, mine-
rals, earth, and fuch-like, that which I have al-
ready faid in the beginning fhall fuffice.

Vou. llo K CHAPo
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B O O K XL

PRACTICAL INFERENCES FROM THE, FORE<
GOING SURVEY.

AVING, in the preceding books, carried

my furvey as far as I care at prefent tg

engage myfelf, all that remaipeth, is to draw

fome inferences from the foregoing fcene of the

great Creator’s works, and fo conclude this part
of my intended work.

CHAP,
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CHAP L

THAT GOD’S WORKS ARE GREAT AND -EXCELLENT,

)

HE firft inference I fthall make, fhall be by

way of confirmation of the text, that the
¢ works of the Lord are'greatd.” And this is
neceffary to be obferved, not againft the atheift
only, but all other carelefs, incurious obfervers
of God’s works. Many of our ufeful labours,
and fome of our beft modern books, fhall be
condemned with only this note of reproach, that
they are about trivial matters’, when in truth

they

1 ¢ Equidem ne laudare quidem fatis pro merito poffum ejus
¢ fapientiam ac potentiam, qui animalia fabricatus eft. Nam cjuf-
¢ modi opera non laudibus modo, verum etiam hymnis funt majora,
¢ qua priufquam infpexiffemus, fieri non pofle perfuafum habeamus,
¢ confpicati vero, falfos nos opinione fuiffe comperimus.” Galen.
de ufuPart l. 7. ¢c. 135,

r ¢ Num tamen pigere debet leQores, ea intelligere, quem-
¢ 3dmodum ne naturam quidem piguit ea reipfa efficere ?*  Galen.
¢ ibid. I, 11.fin,

K2
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they are ingenious and noble difcoveries of the
- works of God. And how often will many own
the world in general to be a manifeftation of the
infinite Creator, but look upon the feveral parts
thereof as only toys and trifles, fcarce deferving
their regard ! But in the foregoing, I may call
it, tranfient view I have given of this lower, and
moft flighted part of the creation, I have, I hope,
abundantly made out, that all the works of the
Lord, from the moft regarded, admired, and
praifed, to the meaneft and moft flighted, are
great and glorious works, incomparably con-
trived, and as admirably made, fitted up,
and placed in the world. So far then are any of
the works of the Lord, even thofe efteemed the.
meaneft, from deferving to be difregarded, or
contemned by us®, that on the contrary, they
deferve, as fhall be thewn in the next chapter,
to be, fought out, enquired after, and curioufly
and diligently pried into by us; asIhave thewed
the word in the text implies. -

* ¢ An igitur etiamfi quem admodum natura hzc, et ejufmodi,
¢ fummaatione ac providentia agere potuit, ita et nos imitari ali~
¢ quando poffemus ? Ego vero exiftimo multis noftrum ne id quidem
¢ poflfe, neque enim artem naturz exponunt: eo enim modo om-
¢ nino eam admirarentur, fin minus eam faltem noa vituperarent.’

Galen. ibid. L. 10. ¢, 3.
CHAP,
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"CHAP. I

THAT GOD’S WORKS OUGHT TO BE ENQUIRED
INTO, AND THAT SUCH ENQUIRIES ARX COM-V
MENDABLE.

HE Creator doubtlefs did not beftow fa
much curiofity and exquifite workman-

fhip and fkill upon his creatures, to_be looked
_upon with a carelefs, incurious eye, efpecially to
. have them flighted or contemned ; but to be ad-
mired by the rational part of the world, to mag-
nify his own power, wifdom, and goodnefs,
- throughout all the world, and the ages thereof.
And therefore we may look upon it as a great
error, not to anfwer thofe ends of the infinite
Creator, but rather to oppofe and affront them.
On the contrary, my text commends God’s
works, not only for being great, but alfo ap-
_proves of thofe curious and ingenious enquirers,
K3 ~ that
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that feek them out, or pry into them. And the

- more we pry into, and difcover of them, the
greater and more glorious we find them to be,
the more worthy of, and the more exprefly to
proclaim their great Creator.

CoMMENDABLE then are the refearches, which
many amongft us have, of late years, made into
the works of nature, more than hath been done
in fome ages before. And therefore when we
are atked, Cui bono ? To what purpofe fuch in-
quiries, fuch pains, fuch expence? The anfwer
is eafy, It is to anfwer the ends for which God
beftowed fo much art, wifdom, and power about
them, as well as given us fenfes to view and fur-
vey them; an underftanding and curiofity to
fearch into them : it is to follow and trace them,
when and whither he leads us, that we may fee
and admire his handy-work ourfelves, and fet
it forth to others, that they may fee, admire, and
praife it alfo. I fhall then conclude this infe-
rence with what Elihu recommends, Job xxxvi.
24, 25. ¢ Remember that thou magnify his-
¢ work, which men behold. Every man may
¢ fee it, men may behold it afar offi”

CHAP.
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CHAP Il

THAT GOD’S WORKS ARE MANIFEST T0 ALLS
WHENCE THE UNREASONABLENESS OF INFI~

DELITY,

THE concluding words of the pre¢eding chape

ter fuggeft a third inference, that the works
of God are fo vifible to all the world, and with.
al fuch manifeft indications of the being and at-
tributes of the infinite Creator, that they plainly
argue the vilenefs and perverfenefs of the atheift,
and leave him inexcufable. For it i$ a fignt a man
is a wilful, perverfe atheift, that will impute fo
glorious a work, asthe creation s, toany tBing, yea,

a mere nothing, as chance is, rather than to God*.
It

t Galen having taken notice of the feat diftribution of the nerves

to the mufcles, and other parts of the face, cries out, ¢ Hac eniny
K ¢ fortuna
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It is a fign the man is wilfully blind, that
he is under the power of the devil, under the
government of prejudice, luft, and paffion, not
right reafon, that will not difcern what every one
can fee, what every man may behold afar off,
even the exiftence and attributes of the Creator
from his works. For, as ¢ there is no fpeech or
¢ language where their voice is not heard, their
¢ line is gone out through all the earth, and their
¢ words to the end of the world.” So all, even

the barbarous nations, that never heard of God,

have, from thefe his work, inferred the exiftence
of a Deity, and paid their homages to fome deity,
although they have been under great miftakes in
their notions and conclufions about him. But
however, this fhews how naturally and univerfal-
ly all mankind agree, in deducing their belief of
aGod from the contemplation of his work, or, as

even

¢ fortunz fust opera! Cazterum tum omnibus [partibus] immitt,
¢ tantofque effe fingulos (nervos) magnitudine quanta particulx erat
¢ necefle; haud fcio an hominum fit fobriorum ad fortunam opificem
¢ id revocare. Alioqui quid tandem erit, quod cum providentia et
¢ aste cfficitur? Omaino enim hoc ¢i contrarium effe debet, quod
¢ cafu ac fortuito fit,” And afterwards, ¢ Hzc quidem atque cjuf-
¢ modi artis {cil, ac fapientiz opera effe dicemus, fi modo fortunz
¢ tribuenda funt qua funt contraria ; fictque jam quod in proverbiis
¢ —Fluvii furfum fluent; fi opera quz nullum habent ornamen-

- . tum,"ncque rationem, neque modum artis cfle; contraria vero
¢ forrun® duxerimus, &c. Galen. ubi fupra, L. 11.¢. 7.

I
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even as Epicurus himfelf, in Tully ® faith, from
¢ a notion that nature itfelf hath imprinted upon
¢ the mindsof men. For, faith he, what nation
is there, or what kind of men, that without
any teaching or inftrutions, have not a kind of
anticipation, or pre-conceived notion .of a
¢ Deity ¥

LY

a &

AN atheift therefore, if ever there was any fuch,
may juftly be efteemed a monfter among rational
beings; a thing hard to be met with in the whole
tribe of mankind ; an oppofer of all the world *;
a rebel againft his human nature and reafon, as
well as againft his God.

Bur above all, monftrous is this, or would be,
in fuch as have heard of God, who have had the
benefit of the clear gofpel-revelation. And ftill

more

* ¢ Primm effe Deos, quod in omnium animis,” &c. And alit-
tle after, ¢ Cum enim non inftituto aliquo, aut more, aut lege fit
¢“opinio confltituta, maneatque ad unum ompium firma confenfio,
¢ intelligi necefle eft, effe Deos, quoniam infitas eorum, vel potius
¢ innatas cognitiones, habemus. ~ De quo autem omnium natura
¢ confentit, id verum efle necefleeft. Effe igitur Deos confitendum
¢ eft.’ Cicer. de Nat. Deor. l. 1. ¢. 16, 19.

w Theatheift in denying a God, doth, as Plutarch faith, endea-
vour—* Immobilia movere, et bellum inferre non tantum longo
¢ tempori, fcd et multis hominibus, gentibus, et familiis, quas re-

ligiofus deorum cultus, quafi divino furore correptas, tenuit.
Plutar. de Ifide.
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more monftfous this would be, in one born and
baptized in the Chriftian church, that hath ftudz-
ed nature, and pried farther than others into
God’s works. For fuch an one, if it be poffible
for fuch to be, to deny the exiftence, or any of
the attributes of God, would be a great argumcr;t
of the infinite inconvenience of thofe fins of in-
temperance, luft, and riot, that hath made the
man abandon his reafon, his fenfes, yea, I had
almoft faid his very human nature, to engage
him thus to deny the being of a God.

So alfo it is much the fame monftrous infidelity
at leaft betrays the fame athtetftical mind, to deny
God’s providence, care, and government of the
world, ot, which is'a fpawn of the fahe Epicurean
principles, to deny final caufes 2, in God’s works
of creation ; or with the profane, in Pfal, Ixxiil
11. to fay, < How doth God now ? and is there
¢ knowledge in the moft High?' Fé&, as the.

* Galen having fubftantially refuted the Epicurean principles of
Afclepiades, by thewing his ignorancein anatomy and philofophy,
and by demonftrating all the caufes to be evidently in the works of
pature, viz. final, efficient, infirumental, material, and formal
+ caufes, concludes thus againft his fortuitous atoms, ¢ Ex quibus in-
. ¢ telligi poteft conditorem noftrum in formandis particulis unum

¢ hunc fequi fcopum, nempe ut quod mehius ¢ eligat’ Galen. de

wfu Part. L. 6. ¢c. 13.

witty
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witty and eloquent Salvian faithy, ¢ They that
¢ affirm nothing is feen by God, will, in all pro-
¢ bability, take away the fubftance, as well as
¢ fight of God.—But what' fo great madnefs,
¢ faith he, as that when 2 man doth not deny
¢ God to be the Creator of all things, he fhall
¢ deny him to be the governor of them? Or.
¢ when he confefleth him to be the maker, he
¢ thould fay, God neglecteth what he hath fo
¢ made?

? De Gubern, Dei. I. 4. p. 124. meo libro, alfol. 7.0, 1.

CHAP.
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CHAP. 1IV.

'THAT GOD's WORKS OUGHT TO EXCITE US TO FEAR
AND OBEDIENCE TO GOD.

INCE the works of creation are all of them
fo many demonftrations of the infinite wifdom
and power of God, they may ferve to us as fo
many arguments exciting us to the conftant fear
of God, andtoa fteady, hearty obedience to all
his laws. And thus we may make thefe works as
ferviceable to our fpiritual intereft, as they all
are to our life, and temporal intereft, For if
whenever we fee them, we would confider that
thefe are the works of our infinite Lord and Ma-
fier, to whom we are to be accountable for all
our thoughts, words, and works, and that in thefe
we may fee his infinite power and wifdom ; this
would check us in finning, and excite us to ferve
and pleafe him who is above all controul, and who
hath our life and whole happinefs in his power.
After this manner God himfelf argues with his
own
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own ¢ foolith people, and without underftanding,
¢ who had eyes, and faw not, and had ears, and
heard not,” Jer. v. 21, 22. ¢ Fear ye not me?
faith the Lord : will ye not tremble at my pre-
fence, who have placed the fand for the bound
of the fea, by a perpetual decree, that it can-
not pafs it ; and though the waves thereof tofs
themfelves, yet can they not prevail ; though
they roar, yet can they not pafs over it ?’.

LY

a ®n @& L] L} L]

This was an argument that the moft ignorant,
ftupid wretches could not but apprehend; that a
Being that had fo vaft and unruly an element, as
the fea, abfolutely at his command, oughtto be
feared and obeyed, and that he ought to be con-
fidered as the fovereign Lord of the world, on
whom the world’s profperity and happinefs did
wholly depend; ver. 24. ¢ Neither fay they in

¢ their heart, let us now fear the Lord our God,
¢ that giveth rain, both the former and the latter

+ ¢ in'his feafon: he referveth ynto us the appoint-
¢ ed weeks of the harveft.

CHAP.
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L) :

' CHAP V.

THAT GOD’S WORKS OUGHT TO EXCITE US TO
THANKFULNESS,

S the demonftrations which God hath given .

of his infinite power and wifdom fhould
excite us to fear and obedience; fo I fhall thew
in this ¢hapter, that the demonftrations which
he hath given of his infinite goodnefs in his
works, may excite us to due thankfulnefs and
praife. It appears throughont the foregoing fur~
vey, what kindne{s God hath thewn to his crea-
tures in providing every thing conducing to their
lie, profperity, and happinefs 2; how they are
’ all

¢ S pauca quis tibi donaflet jugera, accepiffe te diceres benefi-

¢ cium: immenfa terrarum late patentium fpatia negas effe benefi-
¢ cium? Si pecuniam tibi aliquis donaverit,~~—beneficium vocabis ;
¢ tot metalla defodit, tot lumina emifitin aera, fuper quaz decurrunt
¢ folaaurum vehentia ; argenti, @ris, ferri immane pondus omnibus
¢ locis
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all contrived and made in the beft manner, placed
in the fitteft places of the world for their habita-

,tion and comfort ; accoutered in the beft man.
ner, and accommodated with every, even all the
minuteft things that may minifter to their health,
happinefs, office, occafions, and bufinefs in the
world, ‘

Upon which account, thankfulnefs and praife
is fo reafonable, fo juft a debt to the Creator, that
the pfalmift calleth upon all the creatures to
praife God, in Pfalm cxlviii. ¢ Praife him all his
£ angels, praife him all his hofts; fun, moon,
¢ ftars'of light, heavens of heavens, and waters
¢ above the heavens.” The reafon given for
which is, ver. 5, 6. ¢ For he commanded, a:zd
¢ they were created; he hath alfo eftablithed
‘s them for everand ever; he hath made a decree
¢ which they fhall not pafs.” And not thefe
celeftials alone, but the creatures of the earth

o and

¢ locis obrutum, cufus inveftigandi tibi facultatem dedit,~negas te
¢ accepific beneficium ? Si domus tibi donetur, in qua marmoris ali-
¢ quid refplendeat, &c, Num mediocre muous vocabis; Ingens
¢ 1ibi domicilium, fine ullo incendii, aut ruinz metu fruxit, in quo
¢ vides-noa tenues cruftas—fed integras lapidis pretiofiflimi moles,
¢ &ec. negas te ullum munus accepiffe ? Et cum ifta qux habes mag-
¢ no =ftimes, quod et ingrati hominis, nulli debere te judicas ?
¢ Undetibi iftum quem trahis fpiritum ? Undeiflam, per quam duc-
¢ tus vitz tuz difponis atque ordions, lucem.’ &c. Senec. de Benef
L 4 €. 6.
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and waters too, even the meteors, ¢ Fire and
¢ hail, fnow and vapours, ftormy winds fulfil-
¢ ling his word.” Yea, the very ¢ mountains and
¢ hills, trees, beafts, and all cattle, creeping
¢ things, andflying fowl.” But in a particular
manner, -all the ranks and orders, all the ages
and fexes of mankind are charged with this
duty ; ¢ Let them praife the name of the Lord,
¢ for his name alone is excellent; his glory is
¢ above the earth and heavens,” verfe 13.

AND great reafon there is we thould be excited
.to truc and unfeigned thankfulnefs and praife *
to this our great benefator, if we refle& upon
what hath been thewn in the preceding furvey,

that

* ¢ Tempeftivum tibi jam fuerit, qui in hifce libris verfaris con-
¢ fiderare, in utram familiam recipi malis, Platonicamne ac Hippo-
¢ craticam, et aliorum virorum, qui nature opera mirantur; an
¢ corum qui ea infeQantur, quod non per pedes natura conftituit
¢ effluere excrementa.” Of which, having told a ftory of an ac-
quaintance of his, that blamed nature on this account, he then goes
on: ¢ At verofide hujufmodi pecudibus plurs verba fecero, melioris
¢ mentis homines merito mihi forte fuccenfeant, dicantque me pol-
¢ luere facrum fermonem, quum ego CONDITORIs noftri verum
¢ hymnum compono, exiftimoque in eo veram cfle pictatem,—ut fi
¢ noverim ipfe primus, deinde et aliis expofuerim, quanam fit ipfius
¢ fapientia, qua virtus,qua bonitas, Qund epim culru convenieate
¢ exornaverit omnia, nullique bona inviderit, id perfe&iffimz bon-
¢ itat s nobis eft cclcbranda. Hoc autem omanc inveniffe quo pa&lo
¢ omma potifimum adornarentur, fumma fapieniiz eft : cflecifle
« au em omnia, quz voluit, virtutis et invicte.’ Galen. de ufa
Paitl. 3.¢. 10,
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that the Creator hath done for man alone, with-
out any regard to the reft of the creatures, which
fome have held were made for the fake of man..
. Let us but reflet upon the excellence and im-
mortality of our foul ; the incomparable contriv-
ance, and curious ftruture of our body; and the
care and caution taken for the fecurity and hap-
pinefs of our ftate, and we fhall find, that among
the whole race of beings, man hath ef